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ABSTRACT 


The computed RMS and peak responses due to atmospheric turbulence and 
discrete wind shears, respectively, are presented for several aircraft in 
different flight conditions . The responses are presented with and without 
the effects of a typical second order washout filter. A complete set of 
dimensional stability derivatives for each aircraft/flight condition 
combination evaluated is also presented. 
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SECTION I 


INTBOOUCTION 

When using a motion simulator to conduct experiments involving piloted 
aircraft the researcher may ask the following questions: "How much motion 

is required to represent the piloted aircraft in a given flight condition?" 
and "Will these motions he within the capabilities of available simulators?" 
This report presents gust induced motion requirements of several aircraft 
in different flight conditions, and hence provides the researcher with a 
rough guide for answering the above questions . These motion requirements 
are based on computations of: 

1 . BMS response to atmospheric turbulence. 

2. Peak response to a discrete wind shear. 

The response calculations were done with and without the effects of a 
second order washout filter. A reasonable upper limit was used for the 
filter break frequency, and thus the results should be representative 
of the maximum effects of simulator motion logic. 

It was desired that the results be indicative of responses when a 
pilot is flying the aircraft. However, because of the number of configura- 
tions, a complete multiloop pilot/vehicle analysis for each aircraft/ 
flight condition combination was too costly. Thus a relatively simple 
pitch and roll attitude pilot model was designed for each aircraft/ flight 
condition combination. The pilot models stabilize the phugoid and spiral 
modes (which would otherwj.se tend to dominate the response calculations), 
and thus perform one of the major functions of a real pilot. 

Section II of this report contains descriptions of the mathematical 
models -used to make the response calculations. These models include the 
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aircraft dynamics^ atmospheric turbulence^ wind shear, washout logic, 
and pilot model. 

Section III contains descriptions of the aircraft and flight conditions 
evaluated. These include a complete set of stability derivatives for each 
air craft/f light condition combination. 

Section TV contains the tabulated results. 
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SECTION II 


tODEL DEFIEITIOE 

A. IMCOUPLED AIRCRAFT EQEATIOKS OF MDTION 

The -uncoupled, small pert-urhation equations of motion used here are 
given in Table II- 1 . These equations are -written with respect to an air- 
craft body-- fixed axis system. They include provisions for one longitudinal 
and one lateral-directional control (6g^ random gusts with respect to 

all axes (u^, etc.), and a discrete wind with respect to the horizon 
. A complete discussion of these equations and their stability and 
control derivatives can be found in Reference 1 . 

B . imiEMA.TIC EQUATIONS 

Table II-2a relates the aircraft Euler angle rates to the aircraft body 
axis angular rates . Note that the E-uler angles -w-ould also be the gimbal 
angles of an aircraft simulator if the motion w-ere one-to-one and the gimbals 
w-ere arranged in the sequence Y, 0, $ progressing from earth to body. 

Table II-2b contains expressions for the accelerations of the pilot 
station -with respect to an earth- fixed axis system. Accelerations, veloci- 
ties, and displacements are expressed in an earth- fixed axis system and 
-would correspond to the motion of a simulator if it were to follow the 
actual aircraft’s motion one-to-one. (The vertical offset of the pilot 
station from the aircraft c.g. has been neglected in the expression for ^p«) 

C. ATNDSPHERIC TURBULENCE 

The aircraft RMS response to atmospheric turbulence -with and without 
motion washout filters was computed for all aircraft states except the 
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IIABLE II- 1 


UNCOUPLED AIRCEAPT EQUATIONS OF MOTION 


A. LONGITUDINAL 


u = X (u-u)+X (w-w)+X (q.-q)-Wq.-(g cos , 5 ^) 0 

u ^ -w ^ g"^ g. S o^ ' o' 


+ Xc, 5 - (X cos 6 + X sin 0 ) V, + (X sin 0 /Vm ) V, 

Oe e ^ u o w o' Lw ' q o' -^o' hw 


w = Z (u-u)+Z (w-w)+Z. (w-w)+Z (<l-q)+Uq 

n ' g' w ^ g' w ' g' q. g 

- (g sin 0 ) 0 + Zc 6e - (Z cos 0 + Z sin 0 ) V, 

' o' °s ^ ' u o w o' hw 


+ (Z sin 0 /Vt ) V, 

^ o' -“-o' hw 


4 = M (u - u ) + M (w - w ) -F M. (w - w ) + M (g - g ) + Me 5^ 
^ u ^ g' w > g' w ^ g' q ^ ^g' °e e 


g' w ' g' ;w ' . g' ^ G ' "-g' 

- (M cos 0 + M sin 0 ) V, + (m sin 0 /Vm ) V, 

' u o w o' hw G o' -‘■o' hw 


B . LATERAL-DIRECTIONAL 

Y 

V '-g' ' 7^ 

g cos 0 




Y W U 

Y, (p - B ) -1- ^ (p - p„) + (r - r„) -t- p - r 




Vt Vrp 

■'■O '-0 


r 


Vt ^ \ ■ Vt \w ■ 2 ”hw 

•^o O V]] 


V,_ 


K 

p = L* (P - p ) + L’ (p - p ) -t- L’ r -f L' V, 

^ ^ '^g p '^g' r S a Vj hw 


r = N’ (p - p ) -)- N’ (p - p ) + r (r 

p *^g' p ^g< r 


r ) + Nl 5 
S Oa a 


N* N' , 

Y E_ Y 

Vji hw Yip hw 
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REQUIRED KINEMATIC EQUATIONS 

A . EULER ANGLES 

<p = p + (tan 0^) r 

0 = q 

if- = (sec 0^) r 
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linear positions witliout washout filters (Xp, y-p^ hp), which were excluded 
because their EMS responses are unbounded. 

For the longitudina.1 cases this involved the evaluation of the aircraft 
response to random gusts parallel and perpendicular to the aircraft's FEL 
x-axis (Ug, ^g^* effect of an axial variation in w (q ) was also 

included. 

For the lateral- directional cases this involved the evaluation of the 
aircraft response to random gusts parallel to the aircraft's y-axis (Vg) 
and to roll gusts* (p ) . The effect of an axial variation in v (r„) was 

o & o 

also included. 

For the lateral-directional case the ElVB values of the states f and 

Jr 

i|; only include the effects of v . This is because their EMS responses 

S 

to p„ are unbounded, 

g 

The subsections below contain a succinct description of the atmospheric 
turbulence model used and a description of a method for scaling the EMS 
response data contained herein to different values of probabilities of 
exceedance . 


1 . Model Definition 

The atmospheric turbulence model specified in Eeferences 2 and 5 was 
used. For convenience the bare essentials of that model are reproduced 
below. 


Equations for the linear (u , v , w ) and angular (p , q , r ) compo- 

s s s s s s 

nents of atmospheric turbulence with respect to the aircraft body axis are 
delineated in Table II-3. In these equations T[y and are 

uncorrelated white noise sources with unity power spectral density, 
a^, and are the ElVB levels of the u, v (a^ = a and w components 
of the atmospheric turbulence, respectively. All are functions of the 
aircraft altitude (h^) and a specified probability of exceedance (P). 

These functions are defined below. 


The Eayleigh distribution function of Equation II- 1 was used to calculate 


* Eoll gusts result from a spanwise variation of the vertical gusts. 
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TABLE II- 3 


EQUATIOIE FOR THE LUtEAE AMD ANGULAR COMPOnENTS 
OF ATMOSPHERIC TUEBULEITOE 
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= 0.70 m/s (2.5 ft/s) 


The parameter in Equation II- 1 is the probability of encountering tur- 
bulence at an altitude h^. It is plotted in figure II- 1 for altitudes up 
to 30,i|-80 m (100,000 ft).. The parameter P was set to 0,01 for all work 
contained in this report ( i . e . , a 1 ^ probability of exceedance ) . The parameter 
cm is the mode of the Rayleigh density function for a (note that is 
one half the expected value of ) . 

a and a are functions of a and the scale lengths (L , L , 1 ). The 
w V u ^ V.’ y’ vr' 

scale lengths are functions of altitude. Mathematical expressions for 
all these parameters are given in Equations II-2 through II-6. 
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a = a 
V u 


II-2 


w 


L = 
u 



1/3 
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fof ■'o - 


II- 3 


11-4 


L = L 
V u 


II-5 


w 




for h„ > 


o - ^ 


h for h < 
o o — 
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hj^ = 553 m (1750 ft) 
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Probability of Encotmtering TurbilLence 



50.5 505 3050 30500 

(100) (1000) (10000) (100000) 


Altitude ~ m (ft) 


Figure 11-1; Probability of Encouatering Turbulence 
(Adapted from Reference 2) 

original page is 

TR 1063-2 9 PB ROOR quality. 



2. Scaling the EMS Response 


As mentioned above, all data in this report are for a probability of 
exceedance of Tji (P = O.Ol)* However, because all EMS responses vary 
linearly with (which is a function of P and h), it is a simple procedure 
to scale the results contained herein for any desired value of P. The 
proper scale factor (SF) can be derived from Equation II-1 . The result is; 


SF 


^ (P) 

a (P = 0,01 )' 


in (P^P) 
in (100 P^ ) 


II-T 


where P^ is obtained from Figure II- 1 . 

For convenience. Equation II-7 is plotted in Figure II-2 for a few key 
values of Eq. 


D, WIMD SHEAR 

The aircraft's peak response to a discrete wind shear with and without 
motion washout filters was computed for both the longitudinal and lateral- 
directional cases. This was accomplished by saving the sign and maximum 
absolute value of each aircraft state. The search included the time from 
shear onset to iO seconds after the shear ceased. 

For the longitudinal cases an increasing tail wind was used. For the 
lateral-directional cases an increasing wind from the left side was used. 

In all cases the wind shear was 1 kt/sec and lasted for 10 seconds. 

The peak response was computed for all aircraft states except the 
linear positions without washout filters , (Xp, yp, h^). These were excluded 
because their responses are unbounded. 
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Probability of Exceedance, P 


Notes 


1 . See Equation II-7 for an explicit expression of SF as a function of 
P eind P^ . 

2. P. is plotted versus h in Figure II- 1 . 


Figure II-2; Turbulence Scale Factor Versus Probability of 
Exceedance for Constant Values of Altitude 



E. WASHOUT LOGIC 


The underlying purpose of most simulator motion logic is to reduce the 
motions of the simulator such that the physical 3.imits of the simulator 
are not exceeded. This is usually accomplished by the use of scale factors 
and/or washout filters . 

The effect of scale factors on simulator motion fidelity (i.e., simulated 
versus actual aircraft motion) are easy to account for. However, the 
effect of washout filters are not. Thus the task of choosing the type of 
washout filter (and its associated parameters) best suited for a particular 
combination of aircraft and mission is very nebulous . In fact, the choice 
of the washout filter parameters has been described as an "organized art". 

Eor the purposes of this study, though, it was decided to choose the 
following washout filter and parameters ; 

1 . A second order washout filter. 



2. A typical damping ratio, ^ = 0.7 

3 . A reasonable upper limit of the break frequency, 

CD = 1 .0 rad/sec. 

n ' 

The large value of cd^ was used to demonstrate the maximum effects of a 
washout filter on the resulting simulator motions. 

The above described washout filter was applied to all the linear and 
angular positions, velocities, and accelerations of the aircraft. Note 
that the washed-out responses of the linear positions to atmospheric 
turbulence and discrete wind shears all have finite values (the unwashed- 
out vaJ-ties are •unbo'unded) . 
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P . PILOT MODEL 


Pilot models were used to stabilize pitch and roll attitudes. This 
prevents the phugoid or spiral modes from dominating the effects of exter- 
nal disturbances, and thus provides a more realistic evaluation of aircraft 
motions . 

Both pilot models were identical and of the form shown below. 



The pilot lag term, Tjj, was set to 0.553 sec for all cases. The pilot lead 

term, Tp, was adjusted such that the phase margin would be at least ^5 deg 

at a crossover frequency of 1 .5 rad/sec. The pilot gain, K , was set to 

P 

provide a crossover frequency of 1,5 rad/sec. Mathematically, T^^ and 
can be computed from: 

If 4 G (j 1 .5) > -108.4 deg If 4 G Cd 1 .5) < -108.4 deg 

(i.e., airplane plus pilot 
lag = 135 Geg) 

t = 0 = 

Jj Jj 

K = K = 

^ 2 I 0 (j 1 .5) I P 

where 4 G (j 1 .5) = Phase of 0 / 5 ^ or at o = 1 .5 rad/sec 

i G (j 1 .5) I - Magnitude of e/S or 9/s at 05 = 1 .5 rad/sec 

and the factor of V 5 /2 accounts for the magnitude of the pilot lag 
term at s = 1 .3 j 

13 


1 *5 

[^-108.4 - 4 G (j 1 .5)] 

cos 

-108.4 - 4 G (j 1 .5)] 

2 

G (j 1.5) 1 
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SECTIOH III 


DESCRIPTIOHS OF AIRCRAFT MD FLIGHT COKDITIOUS 

A. GENERAL DESCRIPTIONS OF AIRCRAFT 

The 10 aircraft selected fall into the following general categories; 

2 LL^t-weight, powered- lift STOL 
2 Medium-weight, powered- lift STOL 
1 Light-weight, non-powered-lift STOL 
1 Medium-weight, conventional jet transport 
1 Heavy-weight, conventional jet transport 
1 Large supersonic bomber 
1 Heavy-weight helicopter 
1 Light-wei^t helicopter 

Brief descriptions of each aircraft are contained in the following sub- 
sections . The data sources for each aircraft are also given. 

1 . AWJSRA 

The NASA Augmentor Wing Jet STOL Research Aircraft is a light-weight 
powered- lift STOL aircraft modified from a de Havilland C-8A Buffalo. 

The flight conditions evaluated are; 

a. Approach at an altitude of 30.5 (100 ft) 

b. Approach at an altitude of 6l0 m (2000 ft) 

The data source vised was Reference 4. 

2. BR 941S 

The Breguet 9^10 is a light-weight deflected slipstream powered- lift 
STOL aircraft'. The flight conditions evaluated are; 
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a. Approach at an altitude of 30-5 m (100 ft) 
h. Taheoff at an altitude of 50.5 (lOO ft) 

The data source used was Reference 5- 

« 

3. STOL-X 

The STOL-X is a medium-weight powered- 3j.ft STOL aircraft model developed 
for an EAA/HASA simulation investigation of STOL airworthiness criteria^ and 
intended as a generic model representative of powered- lift STOL aircraft. 

The flight condition evaluated is approach at an altitude of 30.5 m (100 ft) 
The data source used was Reference 6. 

4. AMST 

The so-called "AMST" is a model of a medium-weight powered- lift STOL 
aircraft and is representative of the Advanced Medium STOL Transport being 
developed by the U.S. Air Force.. The flight condition evaluated is approach 
at 30.5 111 (100 ft). The data source used was Reference 7* 

5. DHC-6 

The de Havilland Twin Otter is a light-weight, non-powered-lift STOL 
aircraft. The flight conditions evaluated are: 

a. Approach at an altitude of 30 .3 m ( 100 ft) 

b. Approach at an altitude of 61O m (2000 ft) 

c. Takeoff at an altitude of 30.5 m ( 100 ft) 

The data sources used were References 8 and 9« 

6. CV-88OM 

The Convair 88OM is a medium-weight conventional jet transport. The 
flight condi.tions evaluated are*. 

a. Approach at an altitude of 30 . 5 m (100 ft) 

b. Turbulence penetration at an altitude of 7010 m (23000 ft) 
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c. Cruise at an altitude of I0675 in (55000 ft) 


The data source used was Reference 10. 

7. B-747 

The Boeing 7^7 is a heavy-weight conventional jet transport. The flight 
conditions evaluated are ; 

a. Approach at an altitude of 30.5 m (IOO ft) 

h. Approach at an altitude of 610 m (2000 ft) 

c. Takeoff at an altitude of 30.5 m (IOO ft) 

d. Turbulence penetration at an altitude of 6100 m (20G00 ft) 

e. Cruise at an altitude of IO675 (35000 ft) 

The data sources used were References 10, 11, and 12. 

8. XB-7OA 

The XB-7OA was originally designed as a weapons system with long range, 
supersonic cruise capabilities. It is used here to also represent a 
supersonic transport class of aircraft. The flight conditions evaluated 
are ; 

a. Approach at an altitude of 30.5 m (IOO ft) 

b. Approach at an altitude of 610 m (2000 ft) 

c. Subsonic cruise at an altitude of 1 21 90 m( 40000 ft) 

d. Supersonic cruise at an altitude of I830O m (60000 ft) 

The data source used was Reference 10. 

9. CH-53A 

The CH-53A is a heavy-weight, single rotor transport helicopter. The 
fli^t conditions evaluated are: 

a. Approach at an altitude of 30 . 5 m (IOO ft) 
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b. Approach at an altitude of 6l0 m (2000 ft) 

c . Hover* at an altitude of 30 . 5 m. ( 1 00 f t ) 

d. Cruise at an altitude of 30. 5 m (IOO ft) 

The data source used was Reference 13. 

10. H-19 

The H-I9 is a light-weight, single rotor helicopter. The flight condi- 
tions evaluated are : 

a. Hover* at an altitude of 30.5 (IOO ft) 

b. Cruise at an altitude of 30.5 m (IOO ft) 

The data source used was Reference it. 

B. GEHERAL DESCRIPTIOES OF FLIGHT COHDITIOHS 

Brief descriptions of the aircraft/flight condition combinations selected 
are contained in Table III-1 . These descriptions are intended to comple- 
ment the purely numerical descriptions contained in Section III-C, and aid 
in the interpretation of the results contained in Section IV. 

The parameter "aircraft" in Table III-1 is the standard designation 
used by the mamaf acturer . The "flight condition" describes the aircraft’s 
state in terms associated with that aircraft. The parameters W, c.g., 
airspeed, 7^, 0^, and h^ are all self-explanatory. The parameter "configura- 
tion" is derived from the aircraft and flight condition by compressing the 
manufacturer’s designation, and then adding the following code; 

-A for approach 
-T for takeoff 

* The "hover" case is actually for an airspeed of I5 kt. Zero airspeed 
cannot be used with the turbulence model. 

TR 1063-2 


17 


TABLE III-l 


PLIGHT COroiTION DESCRIPTIOHS 


Aircraft 

AWJSRA 

AWJSKA 

BE 941S 

BE 941 s 

Fliglit 

Condition 

Approach 
65 deg flaps 
75 deg nozzles 

Approach 
65 deg flaps 
75 deg nozzles 

Approach 
95 deg flaps 
zero trans . 

Takeoff 
43 deg flaps 
zero trans . 

¥ ~ Eg 
(It) 

181 44 
(40000 ) 

18144 

(40000) 

204l 2 
( 45000 ) 

20412 

(45000) 

c.g. 

B .S. 341 .2 

B.S. 341 .2 

0.27 c 

0.27 c 

Airspeed ~ 
kt or [m] 

65 

65 

65 

75 

7q ~ <ieg 

-7.5 

-7.5 

- 7-5 

10.8 

0^ ~ deg 

-2.3 

-2.3 

- 9*6 

10.2 

h ~ m 
° (ft) 

30.5 

(100) 

610 

(2000) 

30.5 

( 100 ) 

30.5 

( 100 ) 

Configuration 

AWJSEA-A 1 

AWJSRA-A2 

BE941-A 

BE941-T 


TE 1063-2 


18 


'JABLE III-l (Continued) 


Aircraft 

STOL-X 

AMST 

dhc -6 

DEC -6 

Flight 

Condition 

Approach 
Flaps do\m 

Approach 
Flaps down 

Approach 
4o deg flaps 

Approach 
4o deg flaps 

W ~ kg 
(It) 

56699 

(125000) 

68040 

(150000) 

4990 

(11000) 

4990 

(11000) 

c.g. 

0.25 G 

0.30 c 

0,22 c 

0.22 c 

Airspeed ~ 
kt or [m] 

65.5 

85 

70 

70 


-6.0 

-6.0 

-5.4 

-5.^ 

0Q ~ deg 

-5.5 

0.1 

-10.5 

-10.5 

h ~ m 
° (ft) 

50.5 

(100) 

30.5 

(100) 

30.5 

(100) 

610 

(2000) 

Configuration 

STOIX-A 

amst-a 

DHC6-A1 

DHC6-A2 
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TABLE III-1 (Continued) 


Aircraft 

DtE-6 

CV-88OM 

CV-88OM 

C?-880M 

Blight 

Condition 

Takeoff 
20 deg flaps 

Approach 
50 deg flaps 

Penetration 

Clean 

Cruise 

Clean 

W kg 
(It) 

5253 

(11580) 

. 57155 
(126000) 

70307 

(155000) 

70307 

(155000) 

c.g. 

0.22 c 

0.195 c 

0.25 c 

0.25 c 

Airspeed ~ 
kt or [m] 

So 

( 131). 

[0.60] 

[0.86] 

7q t.eg 

8.8 

-3.0 

0.0 

0.0 

0^ ~ deg 

6.2 

2.2 

5-3 

i|-.0 

h„ ~ m 
° (ft) 

50.5 

(100) 

30.5 

(100) 

7010 

(23000) 

10670 

(55000) 

Configuration 

DHC6-T 

CV880-A 

CV88O-P 

CV880-C 


TABLE III-1 (Continued) 


Aircraft 


B- 7 i )-7 

B-747 

E-747 

PligLt 

Condition 

Approach. 
30 deg flaps 

Approach ' 
50 deg flaps 

Takeoff 
10 deg flaps 

Penetration 

Clean 

W ~ Rg 

(1-b) 

258552 

(570000) 

258552 

(570000) 

552489 

(753000) 

288775 

(656&O) 

c.g. 

0.25 c 

0.25 c 

0.25 c 

0.25 c 

Airspeed ~ 
Rt or [m] 

1if2 

■\k 2 

173 

[0.65] 

~ deg 

- 5.0 

-5.0 

2.5 

0.0 

0^ ~ deg 

1.i|. 

1 .4 

12.5 

2.5 

~ m 
° (ft) 

50.5 

(100) 

610 

(2000) 

30.5 

(100) 

6100 

(20000) 

Configuration 

B747-AI 

B 7 i(. 7 -A 2 

B747-T 

B747-P 
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TABLE III-l (Continued) 


Aircraft 

B-T 4 t 

XB-70A 

XB-70A 

XB-7OA 

Flight 

Condition 

Cruise 

Clean 

Approach 
Tips Extended 

Approach 
Tips Extended 

Subsonic 

Cruise 

Clean 

¥ ~ kg 

(It) 

288775 
(656600 ) 

156077 

(500000) 

1 56077 
(500000) 

174417 

( 581 |- 52 i|-) 

c.g. 

0.25 c 

0.255 c 

0.255 c 

0.218 c 

Airspeed ~ 
kt or [m] 

[0.88] 

205 

205 

[0.90] 

7 q ~ < 3 .eg 

0.0 

-5.0 

-5.0 

0.0 

0 Q ~ deg 

1.7 

^.5 

4.5 

7-5 

h ~ m. 

° (ft) 

10670 

(55000) 

50.5 

(100) 

610 

(2000) 

12190 

( 40000 ) 

Configuration 

B 7 ii- 7 -C 

XB 70 A-A 1 

XB 70 A-A 2 

XB70A-C1 
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TABLE III-1 (Continued) 


Aircraft 

XB-70A 

CH-53A 

CH-53A 

CH-53A 

Flight 

Condition 

Supersonic 

Cruise 

Clean 

Approach 

Approach 

"Hover" 

W ~ kg 
(lb) 

1 7 
(384-3214-) 

15195 

(33500) 

15195 

(33500) 

151 95 
(33500) 

c.g. 

0.218 c 

F.S. 552 

F.S. 552 

F.S. 352 

Airspeed ~ 
kt or [m] 

[2.5] 

60 

60 

15 

7q ~ deg 

0.0 

0.0 

0.0 

0.0 

0^ ~ deg 

4.l^ 

— 

— 

— 

h ~ m 
° (ft) 

18290 

(60000) 

30.5 

(100) 

610 

(2000) 

30.5 

(100) 

C onf i gurat ion 

XB70A-C2 

CH53A-A1 

CH53A-A2 

CH53A-H 
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TABLE III-l (Concluded) 


Aircraft 

CH-53A 

H-19 

H-19 

Elight 

Condition 

Cruise 

"Hover" 

Cruise 

W ~ kg 
(It) 

15195 

(33500) 

2902 

(6i«D0) 

3175 

(7000) 

c.g. 

E.S. 352 


— 

Airspeed ~ 
kt or [m] 

150 

15 

69 

7^ ~ deg 

0.0 

0.0 

0.0 

0^ ~ deg 

— 

— 

— 

h ~ m 
° (ft) 

30.5 

(100) 

30.5 

(100) 

30.5 

(100) 

Configuration 

CH53A-C 

HI 9-H 

HI 9-C 
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-C for cruise 


-P for turbulence penetration 
-H for hover 

Any parameters that are either unknown or not appropriate are indicated by 
a dash ( — ) . 

There are five configurations described in Table III-l that are simply 
variations in altitude for aircraft in the approach configuration (e.g.^ 
AWJSRA.-A1 and AWJSEA-A2) . These cases are intended to demonstrate the 
altitude effects of the atmospheric ttirbulence model on the restilting RMS 
responses. The peak responses to the discrete wind shear for these cases 
will^ of co-urse, be identical. 

C. ITOMERICAL DESCRIPTION OP PLIGHT CONDITIONS 

Numerical descriptions of the flight conditions for all configurations 
evaluated are contained in Tables III-2 throTigh III- 5 . Tables Ill-if and 
III-5 are the S.I. -unit equivalents of Tables III- 2 and III-5, respectively. 

Table III-2 contains parameters associated with the longitudinal 
equations of motion. Table III-3 contains parameters associated with the 
lateral-directional equations of motion. The information contained in 
these tables can be classified as follows ; 

1 . Trim conditions 

2. Geometry 

3 . Stability derivatives 

4. Pilot model parameters 

5 . Atmospheric turbulence model parameters* 
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TABLE III-2 


TRIM CONDITIONS AND STABILITY DERIVATIVES. , LONGITUDINAL, U.S, UNITS 


• I 


Configuration 

AWJSRA-Al 

AHJSRA-A2 

BR941-A 

BR941-T 

stolx4a 

AMST-A 

~ ft/sec 

109.7 

109.7 

109.7 

126.7 

107J2 

143.6 

~ Jt 
■0 

100.0 

1 2000 . 

100.0 

100.0 

100.0 

100.0 

~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 

o-.o 

Ot^ ~ deg 

5.19 

5.19 

-2.07 

1 -.630 

2.54 

6.10 

7o - deg 

-7.50 

-7.50 

-7.50 

10.80 

-6,0 

- 6.0 

"a 

18. eo 

18.80 

21.0 

21.0 

43.0 

j 

40.0 

b - i'fc 

78.8 

78.8 

76.8 

76.8 

i 111.4 

110.3 

- l/sec 

-. 0680 

-.0630 

-.1190 

-.0465 

-.1178 

-.0779 

2^ ~ l/sec 

-.281 

-.281 

-.397 

-.288 

-.419 

-.316 

~ 1 /sec- ft 

-.000350 

-.000350 

.001596 

.00303 

-.0001660 

-.0001552 

- Vl 

-.0130 

-.0130 

-.01250 

-.01250 

I -.00644 

-.00631 

- 1/ft 

-.00374 

-.00374 

-.00281 , 

-.00278 

,-,000838 

-.000987 

- 1/seo 

. 1360 

.1360 

.1290 

.1510 

.0905 

.0742 

2^ ~ l/sec 

-.505 

-.505 

-.557 

-.908 

-.422 

-.430 

~ l/sec-ft 

-.00450 

-.00450 

-.00396 

j -.00315 

1 

-.00256 

-.00383 

X. ~ ft/sec 
<1 

0.0 

0.0 

0.0 

1 0.0 

0.0 

0.0 

2 ~ ft/sec 

<1 

0.0 

0.0 

-3.60 

-4.16 

-4.64 

1 

0.0 

M — l/sec 
a 

-1.080 

-1.080 

-.807 

-.921 

-.494 ■ ■ 

-.77 9 

ft/sec^ 

0.0 

0.0 

0.0 

1 0.0 

0.0 

0.0 

ZSg ~ ft / sec ^ 

3.51 

3.51 

4.57 

4.63 

9.25 

8.43 

1 

Msg- 1/sec^ 

, 1.00 

1.00 

1.00 

i.ob 

1.00 

1.00 

Xg - 1/1 

3.20 

3.20 

2.58 

2.84 

1.746 

2.28 

T. sec 

i I ;7 

.269 

i 

.269 

.40 

.403 

.699 

.399 

Tg ~ sec 

.333 

.333 

.333 

.333 

' . 33 I 3 ■ 

.333 

0 ~ ft/sec 

u 

6.82 

j 

6,08 

6.82 

6.82 

6.82 

6.82 

0 ^ ~ ft/sec 

2.63 

: 1 

6.08 j 

2.63 

2.63 

2.63 

2.63 

\ ~ ft 

673. 

1750. 

673. 

673. 

673. 

673. 


100.0 

1750. 

100.0 

100.0 

100.0 

100.0 
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Wm III-2 (Continued) 


o- 


IS 


Configuration 

0HC6-A1 

DHC6-A2 

DHC6-T 

CV880-A 

CV830-P 

CV880-C 

— ft/see 

118.2 

118.2 

135,1 

226. 

615. 

837. 


100.0 

' 2000 . 

100.0 

100.0 

23000. 

35000. 

»o ~ 

0.0 ^ 

0.0 

0.0 

' 0.0 

i 

0.0 

0.0 

~ deg 

-5.10 

-5.10 

-2.59 

! 

5.20 

5.30 

I ' 4.0^ 

7q - deg 

-5. AO 

-5.40 

8.73 

-3.0 

0.0 

1 

0.0 


9.75 

9.75 

9.75 

49.2 ' 

49.2 

49.2 

TS - ft ■ 

fes.o 

65.0 

65.0 

120.0 

130.0 

120.0 

-1/sec 

-.0673 

-.0673 

1 

-.0423 

-.00542 

-.00590 

- 1/sec 

-.524 

-.524 

-.383 

-.284 

-.1050 

.-.0772 

— 1 /sec- ft 

.001050 

.001050 

i 

.0051 5 

-.0001372 

-.249E-4 

-.227E-4 

zJ ~1/1 

-.0389 

-.0389 

-.01271 

-.01550 

-.00550 

-.00420 

H. - 1/ft 

-. 00270 

-.00270 

-.00459 

-.000726 

-.000340 

-.0002^3 

; 1 

\ -1/sec 

.1340 

.1840 

.0629 

.0828 

.0321 

.0219 ' 

Z^ ~l/ssc 

-.930 

-.930 

-1.504 

-.661 

-.628 

-.631 

— l/sec-lt 

-.0245 

-.0245 

-.01191 

-.001580 

-.00277 

-.00345 

X — ft/sec 

0.0 . 

0.0 

0.0 

0.0 

0.0 

0.0 

— ft/sec 

0.0 

0.0 

0.0 

-10.40 

-9.34 

-9.25 

— l/sec 

-1.730 

-1.750 

-1.332 

-.481: 

-.578 

-.530 

X6e ~ ft/sec^ 

0.0 

.0.0 

0.0 

0.0 

0.0 

0.0 

Z6^ - ft/sec^ 

2.83 

2.83 

2,79 

11.30 

9.23 

9.39 

- l/se<^ 

1.00 

1.00 

1.00 

. j 1.00 

1.00 

1.00 

Xg -1/1 

4.77 

4.77 

4.03 

2.99 

2.18 

2.35 

- sec 

0.0 

0.0 

.1597 

,643 

.1064 

0.0 

Tjj — sec 

.333 

1 

.333 

.333 

.333 

.333 

.333 ' 

0 ^ ~ ft/sec i 

6.62 

6.08 

6.32 

1 

6.82 

4.64 ^ 

• 4.55 

®w ~ 

2.63 

6.08 

2.63,1 

' 3.63 

4,69 

4.5s • 


673. 

1750. 

673. 

673. 

1750. 

1750. 

~n 

100.0 

1750. 

100.0 

100.0 

1750. 

1750. 
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TABES HI-2 


(Continued) 


-Oi? POOii 


' ^age is 

quality 


Configuration 

B7<>7-A1 

B747-A2 

B747-T 

3747-P 

8747-C 


ft/sec 

2 <* 1 . 

241. 

292. 

674, 

856; 

^0 ~ 

ft 

100.0 

2000 . 

100.0 

20000 . 

35000. 


deg 

0.0 

0.0 

0.0 

0.0 

0.0 


deg 


4,44 

10.0 

2.50 

1.70 

’’0 ~ 

deg 

-3.0 

-3,0 

2.50 

0.6 

. 0.0 


ft 

66.0 

86.0 

86.0 

86.0 

86.0 

b ~ 

ft 

195.7 

195.7 

195.7 

195.7 

195. 7 

^u ~ 

l/sec 

-.0335 

-.0335 

-.0209 

-.00534, 

-.0284 

z- - 

u 

1 /sec 

-. 265 

-.265 

-.213 

-.1070 

-.0321 

M - 
u 

1 /sec“ft 

-.000107<» 

-.0001074 

-.000201 

.574E-5 

.000306 

Z- -• 

V 

1/1 

-.0338 

-.0338 

-.0263 

-.01560 

-.00785 

M. r 

w 

r/ft 

-. 0002 <il 

-.000241 

-.000218, 

-.0001550 - 

.0001830 

\ - 

l/seC 

.0<f92 

.0492 

.03,14 

.0249 

.001472 

Zw - 

l/seo 

-.521 

-.521 

-.472 

-.537 

-.468 

\ ~ 

1 /sec-f t 

-.00206 

-.00206 

-.00224 

-.00190 T 

.001841 

X ~ 
1 

ft/sec 

0.0 

^ 0.0 

f 

0.0 

0.0 

0.0 

^<1 *■ 

ft/sec 

-6.67 

1 -6. 67 

-6.19 

-3.11 

-7.70 


l/sec 

-.365 

' -•3®^ 

-.413 

-.535 

-.474 

X5e~ 

ft/sec^ 

0.0 

0*0 

t 

0.0 

0.0 

0.0 

26e~- 

ft/sec^ 

16.95 

1 16.95 

1 4 . 4; 0 

15.62 

15.56' 

M&e~ 

l/sec^ 

l.OQ 

' 1. 00 

1.00 

1.60 

1.00 

^8 ~ 

1/1 

1 .545 

1.545 

1.581 

1.860 

1.793 


sec 

1 .719 

.719 

.621 

.270 

.1609 

m 

E 

sec 

.333 

.333 

.333 

.333 

.333 

*■ 

ft/sec 

6.83 

6.oei 

6.82' 

4.66 ; j 

4.53 

s. - 

ft/ see 

2.63 

6.08 

2.63 

4 .‘66 

4.55 


It 

673. 

1750. 

673. 

1750. 

1730. 


•ft 

. 100.0 

1750. 

100.0 

1750. 

1750. 
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PAGE IS 
DE EOOR QUALlTSi 


TABLE HX-2 CContinufid) 


Configuration 

X07OA-JU 

XB70A-A2 

X870A-C1 

X370A-C2 

^T<j ~ ft/see‘ 

346. 

346 . 

871. 

2420. 

h ~ ft 
o 

100.0 

2000 . 

40000. 

60000. 

~ dfig 

0.0 

0.0 

0.0 

o.!o 

®t 

7.50 

7.50 

7.50 

4.40 

7„ - deg 

-3.0 

-3.0 

0.0 

0.0 

- ft 

99.0 

99.0 

, 97.7 

97.7 

t -ft 

105.0 

105.0 

105.0 

105.0 

- 1/sec 

-.0306 

-.0306 

-.00865 

-.00323 

Z ~ l/sec 

-.1850 

i -.L850 

i 

-.0888 

-.0170 

~ l/sec- ft 

“.395E--4 

-.395E-4 

-.000528 

-.330e-4 

- 'A 

0.0 

0.0 ■ 

1 

0.0 

0.0 

- 1/ft 

.721E-4 

.721E-4 

.290E-4 

o.b 

X^ - 1/sec 

-.0630 

-.0630 

-.0419 

-.00577 


-.737 

-.737 

-.3;69 

-.204 

M — l/sec-ft 

-.00292 

-.00292 

-.001530 

-.000810 

X^ ~ ft/sec 

0.0 - 

0.0 

0.0 

0.0 

Z^ ~ ft/sec 

0.0 

0.0 

0 .0 

0.6 

~ l/sec 

-.749 

-.749 

-.653 

-.1070 

XBg~ft/sec=^ 

0.0 

0.0 

0.0 

0.0 

Zg^ - ft/sec® 

52.9 

52.9 

33.1 

15.85 

Mde ~ 

1.00 

1 

l.OO 

1.00 

1.00 

Kg -1/1 

2.23 

i 

2.23 

i 

1.734 

.567 

T. — sec 

li 

.249 

i.249 

.21 1 

.210 

Tg ■ — sec 

.333 

' 

.333 

.333 

.333 

- ft/seo 

6.82 

6.08 

4.52 

3.86 

0 ^ ! — ft/sec 

2.63 

6.08 

4.52 

3.86 

- ft 

673. 

1750. 

1750. 

1750. 

- ft 

100.0 

1750. 

1750. 

1750. 
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TABLE IXI-2 (Concluded) 


Configuration 

CMS3A-A1 

Ch53A-A2 

CH53A-H 

;H53A-C 

H19-H 

HI 9 -C 

^To ~ ^Vsec 

101.0 

101. 0 

25.3 

253. 

25.3 

116.4 

~ ft 

100.0 

2000. 

100.0 

100.0 

100.0 

; 100.0 

~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7q -deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

~ ft 

17.0 

17.0 

17.0 

17.0 

2.40 

2.40 

b - ft 

72.3 

72.3 

72.3 

72.3 1 

53.0 

53.0 

~ 1/sec 

-.0227 

-.0227 

-.01540 

-.0396 • 

-.0264 

-.0525 

~ l/sec 

-.0893 

-.0893 

0.0 

.0733 

0.0 

.01510 

~ l/sec- ft 

,00322 

.00322 

.00204 

.001650 

.00609 

.00612 

z* ~1/1 

0.0. 

0.0 

0.0 

0.0 

0.0 

0.0 

\ ~l/ft 

-.000213 

-.000213 

0.0 

-.0001120 

» 

0.0 

0.0 

\ ~ Vsec 

-.000528 

-.000528 

0.0 

.0301 

0.0 

.0207 

Zy ~ l/sec 

-.69<* 

-.694 

-.303 

-1.060 

-.690 

-.810 

~ 1/sec-ft ■ 

.001695 

.001695 

.000746 

.00702 

0.0 

; -.00231 

X ~ f-c/sec 
<1 

1.690 

1.690 

1.360 

.790 

2.73 

3.81 

~ ft/sec 
q 

.0954 

.0954 

.1260 

.1620 

0.0 

-.40 

M ~ l/sec 

-.562 

-.562 

-.438 

-.724 

-.610 

-1.004 

XSe ~ «/s6C.^ 

-7.10 

-7.10 

-7.69 

-4.02 

-4.84 

-4.31 

ZSe ~ ft/see^ 

-14.79 

-14.79 

0.0 

-39.4 

0.0 

-12.96 

MSg ~ 1/sec^ 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Kg -1/1 

1.706 

1.706! 

1.469 

2.11 

1.669 

2.29 

T_ — see 
h 

.877 

.877 

.987 

1 .135 

• 328 

j 

.472 

Tg - sec 

.333 

.333 

.333 

.333 

.333 

.333 

— ft/sec 

6.62 

6 . 0 s 

6.32 

6.62 

6.82 

6.62 

i 

a f'b/sec ! 

2.63 

6.08 

2.63 

2.63 

2.63 

2.63 

- ft 

673. 

1750.- 

673. 

673, 

673. 

673. 

h -'it 

10 0.0 

1750, 

100.0 

100.0 

100.0 

100.0 
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TABI£ III-3 

TRIM CONDITIONS AND STABILITy DERIVATIVES. LATEEAL-DIRECTIONAL, U.S. UNITS 


Configuration 

AWJS9A-A1 

AWJSHA-A2 

BR941-A BR941-T STOLX-A 

iamst-a 

VTj, ~ ft/sec 

109.7 

109.7 

109.7 

126.7 

107.2 

143.6 

h ~ f t 
o 

lOO^O 

2000. 

! 100.0 

100.0 

100.0 

100.0 

% ~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

*- deg 

S.19 

5.19 

-2.07 

-.630 

' 

2.54 

6.10 

7 ^ - deg 

-7.50 

-7.50 

-7.50 

] 

10.80 

-6.0‘ 

-6.0 

i„ - ft 

* s 

IB. 80 

18.80 

21.0 

21.0 

43.0 

1 

40.0 


-1.2A0 

-1.240 . 

0.0 

0.0 

0.0 

0.0 

t) ~ ft 

78.8 

78.8 

76.8 

76.8 

t 

1 i 

111.4 

110.3 

Yy ■“ ’/sec 

-.1240 

-..1 24 0 

-.1140 -.1610 

-.0765 

-.0851 

Y ~ ft/sec 
P , 

0.0 

0.0 

0.0 

( 

0.0 

.975 

0.0 

Y^ ~ ft/sec 

0.0 

0,0 

0.0 

0.0 

.474 

0.0 

~ l/sec^ 

.0403 

.0403. 

: -.206 

-.805 

-.505 

-.675 

L’ - l/sec 
P 

-.624 

-.624 

-.786 

-.704 

-.625 

-.750 

L' — l/sec 
r 

1.567 

1.S67 

-.0970 

.749 

.980 

1.364 

N^ — l/sec^ 

.534 

.534 

.554 

.0706 

.1788 

.377 

N* ~ l/sec 

-.232 

-.232 

-•1150 -.1560 

1 

-.140 

-.199 

Ky ~ l/sec 

-.238 

-.238 

i 

-.490 

-.428 

-.0735 

. -.1660 

Yb^ ~ l/sec 

-.0239 

-.0239 

0.0 

0.0 

0.0 

0.0 


1.00 

1.00 

1.0 0 

1.0 0 

1.00 

il .00 

Nsa ^ l/sec^ 

-.1476 

,-.1476 

, ‘ 

.00190 

-.01890 

.0778 

1.0350 

~ 1/1 

1.928 

1.923 

1.914 

1.744 

1 . 466. 

1.508 

~ sec 

.375 

.375 

.702 

.709 

.937 

.769 

Tj, - sec 

.333 

.333 

.333 

i 

.3|33 . 

.333 

.333 

0 ^ ~ ft/sec 

6^82 

6.08 

6.82 

6.82 

6.82 

6.82 

— deg/sec 

1.684 

1.502 

1.714 

1 .714 

1 .337 

1.346 

L ~ ft 

673. 

1750. 

673. 

673. 

6 73. 

673. 
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TABLE III-3 (Continued) 




Y 


Configuration 

DHC 6 -a!i 

DHC6-A2 

JHCb-T 

CV880-A 

cvSdOrP 

I CV880-C 

Vj^ ~ ft/sec 

na.a 

118.2 

135.1 

226. ; 

615. 

837. 

h * ft 
0 

i 

100.0 

2000 . 

100.0 

100.0 

23000., 

1 i 

35000, 

1 

ttg - deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

*- deg 

-5,10 

- 5.10 

-2.59 

5.20 

5.io 

4.04 

-deg 

-S.itO 

-5.40 

8.78 

-3.0 

0.0 

0.0 

- ft 

9.75 

9.75 

9.75 

49.2 ; 

49.2 

49.2 

-ft 

-2.03 

-2.03 

. -2.03- 

-4.15 

1 

-4,15 

-4.15 

■b - ft 

65.0 

65.0 

65 , 0 

120.0 

120.0 

120.0 

Yy - l/see 

-.1337 

-.1337 

-.1780 

-.1390 

-.1150 

-.1080 

Yp - ft/sec 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Y - ft/sec 

o.o' 

0.0 

0.0 ■ 

0.0 

0.0 

0.0 

Lp — l/sec^ 

- 2.21 

i - 2 . 2 i 

-2.95 

-3.13 

-5.82 

-7.57 

L* — l/sec 

-<*.49 

-4.49 

-4.67: 1 

-1.30 

-1.090 

-.863 

- 1 /sec . 

■2.47! 

2.47 

2.46 

1.080 

.518 

.450 

IC l/sec^ 

P 

2.02 

2.02 

1 . 74 a; 

.786 

1.970 

2.36 

K' — l/sec 
P 

■ -.738 

-.738 

-.307 

-.01390 

,0424 

.0325 

— l/sec 

-.706 

-.706 

— • 546 

-.303 

-.233 

-.20 

YSa " ■'/see 

0.0 

0.0 

-Li223E-4 

-.00960 

-.00160 

-.00130 

lia ~ 

1.00 

1,00 

1.00 

1.00 

1.00 

1.00 

^6a ~ ’/sec^ 

.01063 

.01063 

.1463 

.01330 

-.01220 

-.0218 

^ I 

"• 1/1 

10.76 

10.76 

6.33 ' 

2.27 

2 . 34 

I 

2.132 

1 

Tj^ — sec 

0.0 

0.0 

0.0 

.517 

.411 

.258 

Tg - sec 

.333 

.333 

.333 

.333 

.3j33 

.333 

Oy - ft/seo 

6.62 

6.08 

6.82 

6.82 

4.64 

4.55 

-* deg/sec 

■1.915 

1.706 

1.915 

1.272 

.865 

.649 

- ft 

673. 

1750. 

673. 

673. 

1750. 

1750. 
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TABLE III-3 (Continued) 


Configuration 

fl747-ftl 

B7<»7-A2 

B747-r 

3747-P 

B747-C 


2<»1. 

• 2AI. 

292. 

674. 

856. 

h ~ ft 

100.0 



i 

i 


0 

2000. 

100.0 

20000. 

35000. 

«o ~ 

0.0 

0.0 

0.0 

0.0 

0.0 

~ deg 


! ■ 

A. 4a 

10.6 

1 

2.50 

1.70 

~ deg ; 

-3.0 

-3.0 

2.50 

i 

0.0 

0.0 


86.0 

86.0 

86.0 

86.0 

1 

86.0 

-ft 

-10.0 

-10.0 

-10,0 

-10.0 

-10.0 

T3 - ft 

195.7 

195.7 

195.7 

195.7 

195.7 

Xy ~ l /sec 

-.0935 

-.0935 

-.0669 

1 1 

-.1040 

-.0765 

Tp ~ ft/sec 

5.70 

5.70 

4.35 

0.0 

0.0' 

~ ft/sec 

.207 

.207 

1.035 

0.0 

.241 

L^ ~ l/sec'‘ 

-1.321 

-1.321 

-1.240 

-2.92 

—3 .06 

Lp ~ l/se <2 

-1.016 

-1.016 

-.757 

-.791 

-.559 

- 1/see 

.315 

.315 

.344 

.344 

.314 

Up ~ l/sec^ 

.273 

.273 

, .436 

i 

1.050 

1.694 

Up ~ l/sec 

, -.0909 

-.0909 

-.0430 

-.0270 

.01092 

H' — l/seo 

-.212 

-.212 

-.209 

-.205 

-.1738 

YSa -l/sec 

0.0 

0.0 

0.0 

0.0 

0.0 ' 

I^a 1/sec^ 

1.00 

1.00 

! 1.00 

1.00 

1.00, 

®5a '■ 1/see® 

.0337 

.0337 

1 

-.0718 

■ 1 

.0507 

-.0443 

Kip ~1/1 

2.18 

2.13 

1.813 

1.803 

1.404 

— see 

.589 

.589 

.680 

.846 

.714 

Tg " sec 

.333 

.333 

.333; 

.333 

.333 

Oy — ft/sec 

6.82 

6.08 

6,82 

4.66 

4.35 

0 ^ ~ deg/sec 

■ .918 

.819 

.918 

.628 

.613 

- ft 

673. 

1750. 

673. 

1750. 

1750. 
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TABLE III-3 (Continued) 


1 






Oi* POOR QUAtpry i 

’ 

Configuration 

X870 A-Al 

XB70A-A2 

XS70A-C1 

X870A-C2 - 


Vxq ~ ,ft/sec 

3A6« 

346. 

871. 

2420. 


h ft 

o 

100.0 

2000. 

40000. 

60000. 


~ deg 

0.0 

0.0 

0.0 

0.0 


a. - deg 

1 ■ ■ : t 

7 .50 

7.50 

7.50 ^ 

4.40 


7^ -deg 

-3.0 

-3.0 j 

0.0 

0.0 


- ft 

99.0 

99.0 1 

97.7 

97.7 i 

i 


K - ft 
z 

-6.70 

-6.70 

-6.70- 

-6.70' 


■b ~ ft 

105.0 

105.0 

105.0 

lOS.O 


\ - 1/sec 

-.0500 

-.0508 

-.0352 

-.0548 


. Y ~ ft/sec 

P 

0.0 

0.0 

0.0 

0.0 ! 


Y^ - ft/sec 

0.0 

0.0 ; 

.0.0 

0.0 


L* l/sec^ 

P 

-4.88 

-4.88 1 

-6.01 

2.05 


Ii' l/sec 

-1.730 

-1.730 

-1.220 

-.411 


~ l/sec 

-.01120 

-.01120 

.241 

.0412 

. . i 

~ l/sec^ 

1 .550 

x.ssd 

1.680 

.757 


M* ~ l/sec 
P 

■ .0451 

.0451 

.206 

.000752 

■ 

~ l/sec 

-.1760 

-.1780 

-.1280 

-.1530 


YSa ~ 

-.00639 

-.00639 

-.504E-4 

0.0 


I^^~l/sec^ 

1.00 

1 .00 

1.00 

1.00 


~ l/sec^ 

-.1777 

-.1777 

1 

-.1857 

-.1175 

. j 

1^ ~ l/l 

<p / 

1.549 

1 

i 1.5<»9 

2.15 

1.663 


• It ~ sec 

li 1 

.1833 

.1833 

.0533 

1.049 

. 

Tg jsec 

.333 

.333 

.333 

.333 


■ ■ • i . 

1 : Oy t ft/sec 

6.82 

6.0 8 

,4.52 ■ 

3.86 ! 


Op ~ deg/sec 

1.391 

1.241 

.922 

.788 


iv-ft 

673. 

1750. 

1750. 

1750. 
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.OE POOR QUALITY 


BIBEE III-3 (Concluded) 


I 


Configuration 

CHS3Atai 

CH53A-A2 

CH53A-H GH534-C 

H19-h' 

ril9 

-C 

~ ft/sec 

101.0 

■ 101. 0 

25.3 

233. 

25,3 

116.4 

h„ ~ ft 

100.0 

2000. 

100.0 

100.0 j 

j 

100.0 

IQO.O 

O.Q ~ deg 

0.0 

0.0 

0.0 

1 ; 

0 . 0 i 

0.0 

0 

.0 

~ deg 

0.0 

0.01 

0.0 

1 

0.0. 

0.0 

0 

.0 

~ <ieg 

0.0 

o.ol 

0.0 

o.ol 

0.0 

0 

.0 

~ ft 

17.0 

17.0 

17.0 

17. o| ..j 

2.70 

2. 

70 

-ft 

0.0 

0.0 

, 0,0 ■ 

0.6 

0.0 

0 

.0 

t -ft 

7a. 3 

72.3 

72.3, ■ 

72.3 

33.0 

53 

.0 

\ - 1/sec 

-.0867 

i -.0867 

-.0352 

-.1540 

-.0731 

-.1220 

— ft/sec 
P 

-l.?0 , 

1 -1.90 

-1.430 

- 1 . 24 0 

-3.0 

-5 

.0 

Y ~ ffr/sec 
r 

1 

a.o4' 

2.04 

.850 

3.23 

1.420 

1. 

30 ^ 

Lp — l/seo^ 

-i.iAi 

“1.141 

-.324 

-s.sfs 

' ' ; 

-1.316 

-8 

• 47 

Ip ~ 1/sec 

- 2.0 

-2.0 

-2.31 

-1.790 

-3.18 

-4 

.81 

T/sec 

.227 

i -.227 

.0946 i 

.654 

.804 

1 . 

00 

K* ~ 1/see^ 

.901 

i .901 

.1343 

2.71 

.891 

3 . 

78 

- 1/see . 

.0A71 

.0471 

.01660 

.1150 

.220 

.201 

N' — l/sec 

-.553 

-.553 

-.232 

-.842 

-1.10 

-1 

.10 

^5a r 

.01450 

1 .01450 

.0586 

.00573 

.0436 

.00651 

14 ^ - l/sec^ 

1.00 

1 

1 l.oo 

1.00 

1.00 

1.00 

1. 

00 

^6^ - 1/sec^ 

.00409 

t 

.00409 

.00384 

.00937 

0.0 

0 

.0 

~ Vi 

3.69 

3.69 

4.18 

3.25 

4.72 

B. 

14 

Tj^ — sec 

.234 

.234 

.1908 

.303 

.0685 

0 

.0 

Tg - sec 

.333 

. .333; 

.333 

.333 

.333 

.333 

0 ^ - ft/sec 

6.82 

6.08 

6.82 

6.82 

6.82 

6.82 

Op ~ deg/sec 

1.785 

1,592 

1.785 

1.785 

2.19 

2. 

19 

\ - ft 

673. 

1750. 

673. 

673. 

673. 

673. 
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TABLE III-4 




TRIM CONDITIONS 

AND SIABIUTY DERIVATIVES. LONGITUDINAL, 

S.I. UNITS 


Configiaration 

AWJSRA-Al 

AWJSRA“*2 

i 

BR941-|-A 

j. : 

j3R941-T 

:tolx-a 

AMST-A 

Vi'jj ~ Ej/sec 

33.4 

33.4 

33.4 

38.4 

32.7 

1 

43.6 

h —in 
0 

30.5 

610. 

30.5 

1 30.5 

30.5 

30.5 

tto - deg 

0.0 

i 

0.0 

1 

o.o 

i 

0.0 

0.0 

0.0 

~ deg 

5. lO i 

i 

i S.X9 ” 

- 2.07 

-.630 

2.54 

6.10 

7 q ~ deg 

-7.fe0 

- 7 . 50 ' 1 

1 

- 7.^0 

10. 4o 

1 

-6.0 

-6.0 


S.73 

5.73 

6.40 

6.40, 

13.11 

12.19 

b — m 

34.0 

24.0 

23.4 

23.4 

33. 9i 

33.6 

~ 1/sec 

-.0680 

: -.0680 

-.1190 

-.0465 

-.1178 

- . 0779 

\ - 1/sec 

-.281 

-.281 

-.397 

-.288 

-.419 

-.316 

— l/sec-m 

-.001148 

-.001148 

.00524 

.00994 

-.000545 

-.000509 

Z. - 1/1 

-.0130 

-.0130 ' 

-.01250 

■ -.01250 

. 

-.00544 

-.00631 

- 1/m 

-.01227 

-.01227' 

-.00922 

-.00912 

-.00275 

-.00324 

\ - l/sec 

.1360 

.1360 

.1290 

' .1510 

.0905 

.0742 

~ 

-.SOS 

' -.505 

-.557 

1 

j -.908 

■-^.422 

-.430 

~ l/sec-m 

-.01476 

-.01f»76 

-.01299 

-.01Q33 

-.00940 

I-. 01256 

X — m/soc 
<1 

0.0 

0.0 

0.0 

1 

o.q 

0.0 

0.0 

Z ~ m/sec 

q “V 

0.0 

0.0 

-1.097 

-1.2^8 

-1.414 

0.0 

M — l/sec 
I 

-1.080 

-1.080 

-.807 

-.921 

-.494 

-.779 

•^6e m/sec 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

Z&e ~ “/sec 

1.070 

1.070 

1.393 

1.411 

2.82 

2.57 


1.00 

1.00 

1.06 

1.00 

l.OO 

! 1.00 

j . 

Kg -1/1 

3.20 

3.20 

2.53 

2.64 

. 

1.746 

2i28 

Tj, — sec 

.269 

.269 

.40 

i .403 

.699 

.399 

Tjj - sec 

.333 

,333 

.333 

.333 

.333 

.333 

— m/ sec 

2.08 

1,854 

2.08 

2.0t| 

2 . 0 a 

2.08 

0 !^ — Bi/sec 

.801 

1.854 

.801 

.801 

.301 

.601 

I-u.-'m 

20 s. 

533. 

205. 

205. 

205. 

205. 

L„ - m 

30.5 

533. 

30.5 

30.5 

30.5 

30.5 


TR 1065-2 ■ .56 


TABLE Ill-lf (Continued) 






Configuration 

DHC6-A1 

0HC6-Aa 

DHC6-T CV880-A 

CV880-P 

cveso-e 

VTq ~ ni/sec 

36.0 

36.0 

41.2 

1 

163.9 

187.5 

255.. 

h ~ m 
0 

30.5 

610. ! 

30. S 

'30. 5 

7010. 

{ 

10670. 

®o ~ 

0.0 

0.0 

0.0 

0.0 

oio 

oJo 

“■t 

-5.10 

-5.i6 

-2,59 

5.20 

5.30 

4.04 

7q ~ deg 

-5.40 • 

-5.40 

6.78 

'-3.0 

1 

0.0 

0.0 

~~ m 

2.97 

2.97 

2.97 

' 15.0 

IS.O 

is.|o 

■fa — B 

19. B1 

19.81 

19.81 

36.6 

36 . 6 

36 J 6 

X — l/sec 
u ' 

-.0676 ’ 

-.0678 

-.0646 

-.0423 

-.00642 

■-. 00590 

\ ~ 1/sec 

-.524 

-.524 

-.383 

-.284 

-.1050- 

-.0772 

— l/sec-m 

.00344 

,00344- 

1 ; 

;0169tf 

.000450 

-.8176-4 

-.7452-4 

Zj ' VI 

-.0389 

-.0389 

-.01271 

-.01550 

-.00550 

-.00420 

~ ^/m 

-.00806 

-.00886 

-.01505 

-.00236 

-.001116 

. -.000796 

\ ~ l/seo 

.1840 

.1846 

.0629 

.0828 

.0321 

.0219 

\ ~ l/sec . 

-.930 

-.930 

• -1.504 

-.661 

-.628 

^-.831 

4 l/feec-m 

-.0804- 

-.0804 

-.0391 

-.00516 

• --.0 0909 

-.01133 

X m/sec 

<1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Z m/sec . 

4 i 

0.0 

0.0 

0.0 

-3.17 

-5.85 

i. 

-2.82 

M - l/sec 
4 

-1.750 

-1-.7S0 

-1.332 

-.481 

-.578 

-.530 

^6e ~ “/sec 

0.0 

C.O 

0.0 

0.0 

0 . d % 

0.0 

2 

26e~“/see 

.863 j 

.863 

.850 

3.44 

2.81 

2.86 

«6e l /sec® , 

1.00| 

1.00 

1.00 

1 Joo . 

1.00 

1.00 

Kg -1/1 

•! 

4.77! 

4.77 

' 4.08 

[ 

2. ,9 9 

2.18 

2.35 

Tj^ — sec 

0.0 

i 

0.0 

' .(S97 

.6'43 

^.1064 

0.0 

Tg - sec 

.333 

.333 

.333 

.333 

.333 

‘ .333 

0 m/sec 

2.08 

: i 

1.854 

2.03 

2 J08 

1*413 

1.!s87 

— m/sec 

.801 

1.854 

.801 

.801 

1.413 

l.387( 

\ 

205. 

533. 

205. 

205. 

333. 

533. 

L m 

w 

30.5 

533. 

30.5 

30.5 

533. 

533. 
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TABLE IH-4 (Continued) 


I 

i 


Configuration 

B747-A1 

8747-A2 

B747-T 

B7<>7-P 

! 

B747-C 


ju/sec 

73.3 i 

I 

73.3 

89.1 

i 205. 

261. 

‘‘o ~ 

m 

30.5 1 

610. 

30.5 

6100. 

10670. 

°'o 

deg 

0.0 

0.0 

0*0 

{ 

0.0 

i 

0.0 

i 


deg 

A.AA 

4.44 ; 

10.0 

2.50 

1.70 

’'o' 

deg 

-3.0 

-3.0 

2.50 

0.0 

0.0 


m 

26.3 

26.2 . 

26.2 

26.2 

26.2 


m 

59.6 

59.6 

59.6 

59.6 

59.6 

\ ' 

l/sec 

-.0335 

-.0335 

-.0209 

-.00534 

-.0284 

\ ~ 

l/sec 

-.265 

-.265 

-.213 

-.1070 

-.0321 


l/sec-m 

-.000352 

-.000352 

-.000659 

.13836-4 

-.001 003 

h ' 

1/V 

-.0338 

-.0338 

-.0263 

-.01560 

-.00785 

\ ~ 

l/itt 

-.000790 

-.000790 

-.000716 

^ -.000509 

-.00060 

\ ~ 

1 /sec 

.0A92 

.0492 

.0314 

1 .0249' 

-.001472 

Zv ~ 

l/sec 

-.521 

-.52l| 

-.472 

1 -.537 

-.468 

\ ~ 

l/sec-m 

-.00677 

-.00677 

-.00734 

-.00623 

-.00604 

\ - 

m/sec 

0.0 

0.0 

0.0 

0.0 

0.0 


n/sec 

-2.03 

-2.0 3 

-1.887 

-2.47 

-2.35 

\ ~ 

l/seC 

-.385 

-.385 

-.^13 

-.535 

-.47 4 

’'6e ~ 

m/sec^ 

0.0 

0.0 • 

oio 

0,0 

0.0 

2Be' 

m/sec^ 

5.17 

5.17 

4.39 

4.76 

4.74 


1/sec 

1.00 

1.00 

1.00 

1.00 

1.00 

' 

1/1 

1.545 

1.545 

1.581 

1.860 

1.793 


sec 

.719 

.719 - 

.621 

.270 

.1609 

«n -y 

«■ 

sec 

.333 

.333 

.333 

. 333 - 

• J3j3 

1 

i — 

m/sec 

2.06 

l.,r154. 

2.0 8 

1.421 

1 • 3.8 7 

'Vi ~ 

m/sec ; 

.601 

1.854 

.801 

1.421 

1.387 

~ 

n 

205. , 

533 . 

203. 

533. 

533. 

L - 

w 

m 

• 30.5 

533. 

30.5 

533. 

■ 5.33. 
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Configuration 

xe70A-Al 

X870A-A3 

XB70A-C1 

X370A-C3 

1 

VTq ~ ®/sec 

105.5 

105.^ i 

865. 

738. 1 

~ m 
0 

30.5 

610. 

13190. 

18390. 

<»Q ~ deg ' 

0.0 

0.0 

0.0 

0.0 


7.50 

7.50 

7.50 

4.40 

7o - deg 

-3.0 

-3.0 

0.0 

0.0 

/ ~~ jn. 

X 

30. a 

30.3 

39.8 

39.8 

b m 

3 a. 0 

38.6 

33.0 : 

33.0 . 

~ l/see 

-.0306 

-.0306 

-.00865 

-.00323 

\ - d/sec 

-.1650 

-.1850 

— . 0888 

-.0170 

~ l/sec-i-m 

-.0001396 

-.0001396 

-. 00173 a 

-.0001347 


0.0 

0.0 

0.0 

„ 0.0 

9 ■■ 

-1/m 

.000337 

.000387 

.951E-4 

0.0 

*■ ^/sec 

-.0630 

-.0630 

-.0419 

-.00577 

\ ~ 

-.737 

-.737 

-.369 

-.304 

~ l/sec-m 

-.00958 

-.00958 

-.00503 

1 

-.00366 

X ~ m/see 
1 

0.0 

i ®*®r 

0.0 

0.0 

Z ~ in/sec 

9 : 

0.0 

o.oj 

0.0| 

0.0 

M ~ l/sec 
<1 

-.7A9 

1 

-.74p 

1 -.653;- 

-.10/0 

XSe “/sec 

0.0 

o.oj 

0.0 

0.0 

ZSe *■ “/sec- 

1 6 . 1 a 

I 

16.1;3 

10.16 

4.83. 

M 6 e~l/sec^ , 

1.00 

1 . 00 , 

1.00 

1.00 

Kg ~ 1/1 

3.33 

a.a3 

1.734 

.567 

1 

Tj^ ~ sec 

.345 

.349 

.* 211 ^^ 

.318 

Tg ~ sec 

. 333 ' J- 

.33^ 

.333j 

.333 

— ni/sec 

a . 08 

1 

i.eS(4 1 

1 

1 1.378 

1.177 

0 ^ ~ .Ti/seo 

.801 

1.854 

1.373 

1 . 17.7 


305. 

533. 

533. 

533. 


30.5 

533. 

533. 

533. 
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TABLE Ill-it- 

(Concluded) 




Configuration. 

CH53A-AX 

CH53A-A2 CH53A-H 

I 

1 

CHS3A-C! 

H19-M 

H 19 -C 

~ n/sec 

30. a 

30.8 

1 

7.71 ; 

^ 77.1 

1 

7.71 

35.5 

h — m 
0 

30.5 

610. 

30.5 

j 30.5 

30.5 

30.5 

- deg 

0.0 

0.0 

0.0 

1 

0.0 1 

0.0 

0.0 

~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7o - deg 

0.0 

0.0 

■ o.of 

0.0 

0.0 

0.0 


5.18 

5.18 

5.18 

5.18 

.732 

.732 

!, . t ~ n 

i , 

SZ.O 

22.0 

22.0 

' 22.0 

16.15 

16.15! 

\ - Vsec 

-.0227 

-.0227 i 

-.01540 

-.0396 

r.0284 

-.0525 , 

— l/sec 

. -.0893 

-.0893 

0.0 

.0733 

0.0 ■ 

.01510 

— l/sec-m 

.01056 

.01056 

.00669 

.00541 

.020 

.0201 

S* -1/1 _ 

0.0 

0.0 

0.0 

O.C 

0.0 

C.O 

i % - l/m 

-.000699 

-.000699 

0.0 

-.000367 

0.0 

. 0.0 

i \ ~l/seci 

-.000528 

-.000528 

0.0 

.0301 

0.0 

.0207 

\ - l/se<: 

-.694 

-.694 

-.303 

-1.080 

-.690 

-.810 

i ^ ~ l/ssc-m 

.00556 • 

.00556 

.00245 

.0230 

■ 0.0 

-.007^8 

1 ‘ Tn/ssc 

.515 

.515 

.415 

.241 

.832 

1.161 

1 Z_ — m/sec 

I 1 

.0291 

.0291 

.0 384 

.0494 

! 0.0 

1 

-.12'l,9 

r M - l/sec 

Q. 

-.562 

-iS62 

-.438 

-.724 

-.610 

-1.004 

^-6e ~ “/seo^ 

-2.16 

- 2.16 

.34 

-1.225 

1 -i.47‘5 

-1.314 

g 

-4.51 

-4.51 

0.0 

-12. di 

0.0 

-3.95 

^!6^-l/sec^ 

1.00 

1.00 

1.00 

i.oo 

1 1.00 

i 

1.00 


1.^6 

1.706 

1.469 

2.11 

j 1.669 

2.29 

Tj_ - sec 

.877 j i 

.877 

.987 

1.135 

1 .828 

■ ' 

] .472, 

Tp — sec 

.333 

*333 

.333 

.333 

.33jj 

' .333 

j 

a ' — m/ssc 

2.03 

! i: 

1.854 

2.08 

2.08 

2.08 

2.08 

0.^ - m/sQC 

.801 

1.854 

.801 

.801 

.aoi ' 

.801 

-ni 

205. 

533. 

205. 

205. 

2 05. 

205. 

L — lil 

w 

30.5 

533. 

30.5 

30,5 

30.5 

30.5 
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TABffi III-5 

0!R1M CONDITIONS AND STABILm DERIVATIVES . 




lATERAL-DIEECTIONAL, Sil. UNITS 


Configuration 

AWJSRA-Al 

AWJSRA-A2 

BR941-A 

8R941-T 

STOLX-A 

AMST-A 

VTq — b/ssc 

33. A 

33.4 

33*4 

38.6 

32.7 

43.8 

h — m 

0 

30.5 

610. 

30*5 1 

30.5 

30.5 

30.5 

*0 ~ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

*• deg 

5.19 

5.19 

-a. 07 

-.630 

2.54 

6.10 

7^ ~ deg 

-7.50 

-7,50 

-7.50 

10.80 

-6.0 

-6.0 

-m 

5.73 

' 5.73 

6.40 

6.40 

13.11 

12.19 ■ 

^ m 
z 

-.378 

-.378 

0.0 

0.0 

0.0 

0.0 

■fa m 

2A.0 

24.0 

23.4 

23.4 

33.9 

33.6 

y ^ l/sec 

V ' 

-.1240 

-.1240 

-.1140 

-.1610 

-.0765 : 

-.0851 

Y ~ m/see 

0.0 

0.0 

0.0 

0.0 

.297 

0.0 

Y^ — m/sec 

0.0 

I 

0.0 

0.0 

0.0 

. 1446 

0.0 

1’ ~ l/sec^ 

.0403 

.0403 

-;ao6 

-.805 

-.505 

-.875 

L* ~ l/sec 
P 

-.624 

-.624 

■» 

,-.786 

-.704 

-.625 

-.750 

~ l/sec 

1.567 

1.567 

-.0970 

.749 

.980 

1.364 

N^ — l/sec^ 

.534 

.534 

.554 

.0706 

.1788 

.377 

N^ ~ l/sec 

- . 232 

-.232 

-.1150 

-.1560 

-.140 

-.199 

H' ~ l/sec 
r 

-.238 

-.238 

-.490 

-.428 

-.0735 

-.1660 

Yga ~ 1/sec 

-.0239 

-.0239 

0.0 

0.0 

0.0 

0.0 

LSa ~ l/sec® 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

ll6a ■" 1/®®®^ 

-,1476 

U. 1476' 

.00190 

-.01890 

.0778 

.0350 

K,p ~1/1 

1.928 

1.928 

1.914 

1.744 

1.466 

1.508 

Tj. - sec 

.375 

i 

.375 

.702 

.709 

.937 

.769 

Tg - sec 

.333I 

.333 

.333 

.333 

.333 

.333 

0^ ~ Bi/sec 

2.08 

1.854 

2.08 

2.08 

2.08 

2.08 

Op — deg/sec 

.513 

.458 

.523 

.522 

.408 

.410 

L — m 

205. 

533. 

205. 

205. 

205. 

205. 


V 
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BE leoOR 

TABLE m-5 (Continued) 


Configuration 

DHC6-nl 

DHC6-A2 

DHC 61 -T 

CVB80-A 

CV860-P 

C0880-C 

VTo 

~ nj/sec 

36.0 

36.0 

41.2 

68. < 

i ■ 

187.5 

255. 


m 

30.5 

610. 

30.5 

30. « 

h 

7010. 

10670. 

®o 

~ deg 

0.^0 

0.0 

0.0 

0.1 

1 : 

) : 

0.0 

0.0 


“• deg 

-S . 1 0 

-5.10 

-2.59 

5.2( 

3 

5.30 

4.04 

’'01 

~ deg 

-5.4 0 

-5.40 

6.78 

-3.j 

3 

0.0 

0.0 


^ m 

2.97 

2.97 

2.97 

15.1 

3 

15.0 

15.4 


^ TO. 

-.619 

-.619 

-.619 . 1 

-1 .265 

-1.26S 

-1.265 


~ m 

19.81 

19.81 ' 

19.81 

36.1 

S 

36.6 

36.6 

y 

V 

~- l/sec 

-.1337 

-. 1337 

-.1780 

-.1390 

-.1160 

-.1080 


El/ seci j 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


~ in/sec 

0.0 

0.0 

0.0 

0.( 

3 

0.0 

0.0 


~ 1/see 

-2.21 

-2.2l! 

-2.95 

1' 

-3.13 

-5.82 

-7.57 


~ 1/sec 

-A. 49 

-4.49 

' -4.67|" : 

-1 .30 

-1.090 

;.,J -.863 

K 

~ l/sec 

2.47 

2.47 

!■. ■ ! 

1.080 

.518 

.450 

K 

l/sec 

2.02 

2.02 

1.742 

.786 

( 

2.36 


l/see 

-.738 

-.738 

-.307 

-.01390 

1 .0424 

.0325 

K 

~ l/sec 

-.706 

-.706 

- . 5 4 6j 1 

-.303i 

1 -.233 

-.20 

^6a 

~ l/sec 

i 

0 . 0 ' 

0.0 

1223E-4 

-.00960 

-.0(jl60 

-.00130 


w 2 
1/sec 

1.00 

1.00 

' 1.00 

1.00 

1.0 0 

1.00 


~ l/sec^ 

.01063 

.01063- 

- j 1 ; 

! .1463 

.01330 

-.01220 

-.0218 

^<P 

~ 1/1 

10.76 

1 10.76 

6.33 

2.27 

2.34 

r . 

2.62 


r-' sec 

1 ' ■ ■■ 

0.0 

0.0 

. 0.0 

.517 


.258 


^ sec 

.333 

.333 

.3 33 

■ .333 ^ 

1 

1 .333 

.333 

0 i 

V 

~ E^sec 

2.08 

1 i054 

2.08 

2.08 

1.413 

1.387 

d 

p 

~ deg/ see 

.584 

.521 

.584 

.388. 

• ^64 

,259 

L 

V 

m 

2QS. 

533. 

205. 

205, 

» 

533 . 

53.3. 
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TABLE lil-5 (Continued) 




Configuraticn 

B747-A1 

8747-A2 

B747-T 

3747-P 

3747-C 


~ m/see 

73.3' 

( 

73.3 

89.1 

205. 

261 .’ 


~ ni 

I 

30.5, 

610. 

30.5 

6100. 

10670. 

“o 

~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 


~ deg 

4.4<t 

4.44 

10.0 

2.50 

1.70 

’'o 

~ deg 

-3.0 

-3.0 

2.50 

0.0 

0.0 

/„ 

A 

~ a 

26 . Z 

26.2 

26.2 

26.2 

26.2 

/„ 

~ m 

-3.05 

-3.05 

-3.05 

-3.05 

-3.05 

To 

~ ffi 

59.6 

59.6 

59.6 

59.6 . 

59.6 

Y 

V 

~ l/see 

-.0935 

-.0935 

-.0699 

-.1040 

-.0765 


ffl/sec 

. j 

1.737 ' 

1.737 

1.326 

0.0 

0.0 


— m/sec 

.0631 

.0631 

.315 

0.0 

.0735 



-1.331 

-1.321’ 

-1.240 

"'2.52 

9 

-3.06 

1’ 

P 

l/seo 

-1.016 

-1.016 

-.757 

-.791 

-.559 

X* 

T 

~ l/sec 

.315 

.315 

.344 

.344 

.314 


-• / 2 • 
— 1/sec 

.273 

.273 

.436 

1.050 

•- 1.694 


~ l/sec 

-.0909 

-.0909 

-.0430 

-.0270 

.01092 

if* 

X 

l/sec 

-.212 

-.212 

-.209 

-.205 

-.1733 

^Sa 

~ l/sec 

0.0 

0.0 

0.0 

0..0 

C.O 


— t/se<? 

1.00 

1.00 

1.00 

1.00 

1.00 

®5a 

~ 1/sec 

.0357 

.0337 

-.0718 

.0507 

-.0443 


~1/1 

2. IB ! 

\ 

2.18 

1.818 

1.803 

1 .484 


"• sec 

.589| 

.589 

.680 

.846 

.714 


— sec 

.333 ’ 

. 333 

i .333 

.333 

• 333:. 

a 

V 

n/sec 

2.08 

' 1.854 

2.08 ' 

1.421 

1.387 

0 

P 

— deg/sec 

.280 

.250 

.280 

.1914 

.1868 

X 

V 

n 

205. 

533. 

205. 

533. 

533. 
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TABLE III-5 (Contlimed) 


ktge is 


Configuration 

*870 A -«1 

XB 70 A - A 2 

XB 70 A - C 1 

X 370 A - C 2 

VT^ 

— a/sec 

105 . S 

105.5 

265. 

738. 


— m 

30. S 

610. 

12190. 

18290. 

“o 

- deg 

0.0 

0.0 

0.0 

0.0 

“t 

~ deg 

7.50 

7.50 

7.50 

4.40 

’'o 

~ deg 

-3.0 

-3.0 

0.0 

0.0 


~ III 

30 . a 

30.2 

29.8 

29.8 


— m 

-2.0 A 

-2.04 

-2.04 

-2.04 

b 

— m 

32.0 

32.0 

32.0 

32.0 

y 

V 

~ l/sec 

-.0508 

-.0508 

-.0352 

-.05481 

- "P 

~ n/sec 

0.0 

0.0 

0.0 

0.0 

y 

2* 

~ m/sec 

0.0 

0.0 

0.0 

0.0 


- 1/sec 

- A.BB 

-4.88 

-6.01 

2.05 


~ l/sec 

-1.730 

-1.730 

-1.220 

-.411 

L* 

' ^ 

~ l/sec 

-.01120 

-.01120 

.241 

.0412 


l/sec^ 

1.550 

1.550 

1.680 

.757 

^'v 

~ l/see 

.0451- 

.0451 

.206 

.000752 


~ l/sec 

-.1780 

-.1760 

-.1280 

-. 1530 i 

! 

— l/ssc 

-.00639 

-.00639 

-.504 E -4 

0.0 


~ l/sec^ 

1.00 

1.00 

1.00 

1.00 

^6a 

~ l/sec^ 

-.1777 

-.1777 

-. 1657 

f . ll 75 

1 ■ % 

- 1/1 

1.549 

1.549 

1 

2.15 

1.663 


— sec 

.1833 

.1333 

.0533 

1.049 


— sec 

.333 

.333; 

.333 

.333 

o 

V 

~ ni/sec 

2.08 

1,854 

1.379 

1.177 

0 

p 

~ deg/seo 

,424 

.378 

.281 

.240 

L 

“* m 

205. 

533. 

533. 

533. 

V 
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OWGINAC FXGB O' 
O'' POOS QUAlna 


TABIE III-5 (Concluded) 


Configuration 

CH53A-A1 

CH53A,-Aa 

icri5JA-H 

CH53ArC 

H19-H 

H19-C 

% 

~ m/sec 

30.6 

30.8 

7.71 

77.1 

7.71 

35.5 


~ ffl 

30.5 

610. 

30.5 

30.5 

1 ^ 

1 

30.5 

30.5 


~ deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


** deg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

’'0 

~ deg 

0.0 

0.0 

0.0 

1 0.0 

0.0 

0.0 


~ m 

5.18 

5.18 

5. 18 

5. 18 

.823 

.823 


— m 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

b 

~ m 

aa.o 

aa.o 

22.0 

22.0 

16.15 

16.15 

y 

V 

~ l/seo 

-.0667 

1 -.0867 

1 -.0352 

-.1540 

-.0731 

-.1220 

^p. 

~ m/sec 

-.579 

-;579 

-.436 

-.378 

-.914 

-1.524 


~ m/sec 

.68a 

.632 

.259 

.985 

.433 

.396 


~ l/sec^ 

-l.lAl 

-1.141; 

-.324^ 

-5.85 

-1.316 

-8.47 


~ 1 /sec 

-a.o 

-2.0 

. -2.31 

-1.790 

-3.13 

-4.31 

K 

~ l/sec 

• aa7 

.227 

.0946 

. 654 

.804 

1.00 

^h: 

, / 2 
~ 1/sec 

.901 

.901 

,1343 

2.71 

.891 

3.78 


~ l/sec 

.0A71 

.0471 

.01660 

.1150 

.220 

.201 


~ l/sec 

-.553 

-.553 

-.232' i 

-.84 2 

-1.10 

-1.10 

cii 

~ l/sec 

.01450 

.01450 

.0586 

.00573 

.0436 

.00651 


, 2 

~ 1/sec 

1.00 

1 .00 

1.00 

1.00 

1.0 0 

1 .00 

^6a 

w 2 
~ 1/sec 

. 00409 

, 00409 ’ 

.00384 

.00937 

0.0 

0.0 


~1/1 

3.69 

3.69 

4.13 

3.25 

4.72 
j ■ 

8.14 


— sec 

.334 

.234 

.1908 

.303 

.06j85 

0.0 


~ sec 

.333 

.333 

.333 

.333 

.333 

.333 

0 

y 

— m/sec 

a . 08 

1.854 

2.03 

2.08 

2.08 

2.08 

0 

P 

~ deg/sec 

<544 

.485 

.544 

• 544 

.669 

.669 

L 

~ m 

ao5. 

533. 

205. 

205. 

205. 

205. 


V 
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Note that the stahility derivatives and Mg are imity for all 
configurations (c.f., Tables III-2, This was intentionally done 

at the time the data was compiled, and is, in effect, a scaling change 
accomplished hy dividing Y= , Nr and Xg , Zg hy the original values of 
Lg and Mg , respectively. The motivation for the scaling change was to 
simplify the procedure for calculating the pitch and roll pilot parameters . 

A caveat is in order here. The data presented in Tables III-2 and III-3 
have been collected from very diverse soxxrces over a long period of time. 

In a few cases the original source of the data is now unclear. Those 
familiar with the art will know the considerable difficulty which attends 
the attempt to discover definitive data. In many cases we, our colleagues, 
and (we suspect) our predecessors have, according to the best judgment 
available, altered the data as may have been indicated by internal incon- 
sistencies or physical improbabilities revealed by the attempt to use them, 
for these reasons we wish to make it clear that the data are only nominally 
representative of the several aircraft configurations. In particular, 
the manufacturers of the aircraft cannot be held accountable for this 
information, nor would they be bound to concur in any conclusions with 
respect to their aircraft which might be derived from its U5d\ 
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SECTION I? 


RESULTS 

The results of tills study are suiimiarized in Tahles XV-1 through IV-4. 
Tables IV-3 and. lY-li are the S.I. unit equivalents of Tahles XV-1 and IV-2^ 
respectively. 

The contents of these tahles can he summarized as follows; 

1 . Linear and angular RMS values of the aircraft motion 
due to 1^ prohahility atmospheric turhulence with 
and without the effects of a second order washout 
filter . 

2. Linear and angular peal^ values of the aircraft motion 
due to a discrete wind shear (l kt/sec lasting for 

10 seconds) with and ■without the effects of a second 
order washout filter. 
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ConUgviration 


TABLE IV-1 : lONGITUDINAB RESUME, U.S. UMITS 

So»po„s= to AW»rlc n^«onc. (l* protobUtty oI Kooctonce) 


AWJSHA”A’i AWJSRA-A 2 


2 

X ~ ft/sec 

.253 

.20^ . ! 

2 

X ~ ft/sec 

.1366 

.0925 : ^ 

wo 



X ~ ft/sec 

1.525 

1.659 1 

I 

X ~ ft/sec 

WO ' 

.0930 

.0772 , I 

X -ft 

wo 

.213 

.1812 

h - ft/sec^ 

0 

.486 

.445 

V 

.399 

.268 

h - ft/sec 

P ' 

.80 

1.866 


“Pwo 


VO 


tJ _ 

wo 


wo 


ft/sec 

.222 

.203 

ft 

.281 

,357 

, 2 

,526 

.330 

deg/sec 


deg/ sec^ 

.516 

.321 

deg/ sec 

.213 

.1491 

deg/sec 

,1940 

. 1-337 

deg 

.207 

.1589 

deg 

.1093 

,0806 


ORIGINAL PAGE IS b. 

OE POOR QUALITY. 

Configuration 

X ft/sec 

-ft/sec^ 
X - ft/seo 
I ~ ft/seo 

I ^fo 


• • 


ft/sec 


_ . 2 

~ ft/sec 

0 ~ deg/sec 


0 ~ deg/sec 

wo ^ 


deg/see 


~ deg/sec 
wo 

0 ~ deg 

0 ~ deg 

wo 


AWJSRA-Al 

,A23 

-.0236 

5*15 

.0559 

.All 

-.1699 

-.0303 

-1.296 

.0606 

-.1697 

.0521 

-.0256 

-.0539I 

-.01523' 

-.337 
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AWJSRA-A2 
.423 
-.0236 
' S.15 

.0559 
.411 
-.1699 
-.0383 
-1.296 
.0606 
-.1697 
,0521 
-.0258 
; -.0539 

; -.01523 

-.337 
.0244 
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1941-A 

0R94l-|T 

STOLX-A 

AMST-A 

.315 

' • ^ 37 ] 

.282 

.229 

.1497 

.09^6 ^ 

.1084 

.0946 

1.657 

1.405 

l.b7b 

1.43b 

.1230 

.10 

.1088 i 

.0786 

.279 

.217 ■ 

.261 

.209 

.618 

.764 

' .562 

.516 

.466 

.673 

.393 

.397 

1.121 

.915 

1.213 

1.045 

.299 

.342 

.268 

.229 

.410 

.368 

.405 

.333- 

.511 

! .854 

.1367 

.230 

.438 

.828 

.1221 

.218 

.232 

.40 

,1170 

.1434 

.224 

.340 

.0698 

. 1 044 

.40 

.477 

.276 

.290 

. .1582 

.220 

.0630 

,0776 

Second Kamp in Horizontal Wind. 


0R941-A 

a,R941-T 

STOLX-A 

AMST-A 

.498' 

,416 i 

.495 

.423 

-.0333 

-.0336 

-.0316 

-.0223 

5 

.17 

5.15 

5.24 

5.19 

.0796 

.0645 

.0706 

.0538 

* 

488 

.403 

.483 

.414 

- 

.233 

-.270 

-.287 

-.251 


0595 

-.0724 

-.0681 

-.0510 

-1 

.481 

-1.865 

-2.05 

-2.03 


0975 

. 1 186 

' , .1225 

, .0976 

-.230 

-.264 

-.289 

-.255 


1354 

.0909 

.0479 

.0464 


0733 

.0744 

-.;0274 

-.01618 


.isVa 

-.1488 

-.0778 

-.0712 

-/ - 

.0422 

-.0571 

-.0213 

-.01411 


-.576 

-.803 

-.511 

-.568 , 


.0581 

.0702 

.0366 

.0315 


0244 ■ 



XftBIjE IV- 1 (Continued-) 


ft. lu^ Response to Atmospheric turbulence (l^6 Probability of Exceedance) 


Configuration 

0HC5-AI 

0HC6-A2 

DHC6-T 

CV380-A 

evubo-p 

cvebo-c 

X ~ ft/sec^ 

.36A 

.272 

.27 7 

.1559 

.0440 

.0379 

X ft/sec 

wo 

.1856 

.1255 

.1578 

.0922 

.0257 

.0248 

X *“ ft/sec 

1.693 

1.746 

1.385 

. 944 

.333 

.250 

^wo "■ 

.lAftl 

.1108 , 

.1236 

.0577 

• 02 i b 

.0199 

X ~ ft 

wo 

.314 

.243 

.229 

.1263. 

.0360 

.0289 

# 2 

hp ^ ft/ sec 

.aai 

.611 

1.067 

.575 

.304 

.505 


.647 

.409 

.978 

.520 

.415 

.452 

ip ~ ft/sec 

1.324 

1.972 

1.005 

.650 

.^23 

.738 


.382 

.286 

.444 

.225 

.225 

.204 


.512 

.458 

.436 

.249 

.290 

.229 

. 2 

9 deg/sec 

1.050 

.651 

1.032 

.1522 

.391 

.720 

: ^ deg/sec^ 

1.014 

.627 

.996 

.1504 

.374 

. 702 

6 deg/see 

.543 

.352 

.514 

.0526 

.218. 

.345 

9^ ~ deg/sec 

.4A6 

.286 

.432 

.0476 

.1978 

.328 

9 ~ deg 

.753 

.525 

.636 

• 0573 

. 1665 

.211 

WO 

.285 

.1874 

.284 

.0248 

. 1223 

.1752 

OWGttfSUE^® 
OF POOR QUAUT^i 

Peak Values Resulting from a 10 Second Ramp in Horizontal Wind 


Configuration 

DHC6-A1 

DHC6-A2 

DHC6-r 

CV880-A 

CVBdO-P 

CV880-C 

X ~ ft/sec^ 

.517 

.517 

.414 

.284 

.0326 

.0645 

^ ~ ft/sec® 

-.0361 

-.0361 

-.0390 

-.01354 

-.00241 

-.001752 

X — ft/sec 

5.21 

5.21; 

5.14 

5.06 

2.92 : 

2.43 ; 

x^ - ft/sec 

-.0864 

-.0864 

.0698 

.0342 

.00845 

.00656 


.511 

.511 

.399 

.281 

.0829 

.0646 

^ — ft/sec^ 

.286 

.286r — 

-•292 i 

i 

-.1684 

-.1364 

-.1250 

• ^0 ~ 

-.0685 

J-.0685*- 

-.0837 

-.0385 

.0203 

.01565 

~ ft/sec^ 

-1.633 

■■i-1.63|3 : 

-1.812 

-1.426 

-1.325 

-1.234 

iipwo 

.1160 

.1160 ^ 

.1293 

.0650 

• 0 32t 

. 0257 


.277 

.277 

-.272 

-.1706 

— • 1 3bb 

-. 1234 

0* — deg/sec 

.296 

.296 

.1401 

i.00721 

.00516 

-.00415 

- deg/sec^ 

^ .1886 

.1886 

.1107 

.00340 

>.00203 

.001461 

9 ~ deg/sec 

-.254 

-.25A 

i ; 

-.1977 

-.01396 

-.01760 

-.01510 

~ deg/sec 

-.0893 

-.0893 ' 

1 

-.0782 

-.00357 

.00277 

.0018^4 

9 deg 

-1.107 

-1.107 

-1.049 

-.1188 

-il735 

-.1495 

0 ^^ - deg 

.1172 

•U72 

• 0^39 

.00558 

.00422 

.00332 

TR 1063-2 
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TABiE IV-V (Continue!) 

a. RMS Response to Atmospheric Turbulence (156 Probability of Exceodance) 


Conn, eviration 

B747-A1 

8747-A2 

■ 8747-T 

8747-P 

a747-C 

X ~ ft/sec^ 

• 12A3 

.1321 

.0833 

.0364 

.0430 

X ft/sec^ 

.0607 

.0509 

. 0 350 

.0205 

.0290 

X ■“ ft/sec 

.907 

1.186 

.692 

.309 

.307 

^wo ~ 

.0415 

.0461 

.0319 

.01740 

.0209 

VO 

.1087 

.1222 

.0758 

.0303' 

.0320 

Kp ~ ft/sec^ 

.489 

.540 

.397 

.473 

.381 

^Pwo ~ ^/sec^ 

.405 

.333 

.349 

. 382 . 

.324 

bp ~ ft/soc 

.852 

1.801 

.625 

.888 

.650 

^‘Pwo ~ 

.206 

.254 

.1511 

.219 

. I 693 


.376 

.428 

.1909 

.262 

.203 

6 ~ deg/seo^ 

. 140 

.1322 

.1707 

.243 

.346 

, 0 ^ ~ deg/sec 

.1320 

.1201 

.1635 

.229 

.329 

0 ~ deg/sec 

.0867 

.0978 

.0912 

.1457 

.1973 

9yo "" deg/sec 

.0 632 

;0701 

.0740 

.1284 

.1791 

0 ~ deg 

.1714 

.1945 

.1461 

.1270 

.1475 

0 deg 

.0482 

.0568 

•, .0511 

.0852 

.1129 

POOR QPAOia 

Peak Values Resulting from a 10 Second Ramp in Horizontal Wind 

Configuration 

B747-A1 

8747-A2 

B747-T 

S747-P 

3747-C 

X ~ ft/sec^ 

.266 

.266 

. 1969 

.0774 

.1141 


-.01052 

-.01052 

-. 0084B 

-.0020 

-.00638 

X "• ft/sec 

5.07 

5.07 

4.79 

2.79 

3.46 

~ Tt/sec 

.0301 

.0301 

.0213 

.00790 

.01252 


.366 

.266 

• 1985 

.0774 

.111|3 

hp ~ ft/sec^ 

-.234 

-.234 

-.261 

-.160 

• 012^S 

bp^-ft/sec^ 

.0429 

.0429 

.0392 

.0211 

-.00351 

ftp — ft/sec^ 

-2.U . 

-2.11 

-2.45 

-1.567 

.1119 


.0757 

!’ .0757 

.0717 

.0347 

-.00396ff 

bp^o-« 

-.337 

-.237 

-.262 

-.1590 

.01184 

6* ~ deg/scc^ 

.01096 

.01896 

j. , 

.01457 

.00348 

-.Ol20<* 

^'wo deg/scc 

-.00736 

-.00736 

-.01021 

-.00226 

.00916 

0 ~ deg/soc 

-.0448 

-.0448 

-.0399 

1 ' 

-.01842 

.01389 

°wo "■ 

,00708 

1 .00708 

.00356 

*00223 

.00566 

S — deg 

-.404 

-.404 

-.375 

-.1801 

.0892 

0^,p -deg 

.01598 

.01598 

.01011 

.00457 

-.00617 

TR 1063 - 2 . 
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a* 


I^caponse 


lABlE IV-1 (Continued) ' 

to Atmospheric Turbulence (l^ Probability of Exceedance) 


ConfiEurution 
^ ~ ft/seo^ 

V - ft/sec^ 

VO, 

oJ I - ft/see 


a 

~ ft 

VO 



~ ft/sec^ 

^Pvo 

— ft/sec^ 

« 

h 

~ ft/sec 

P 

^Pwo 

— ft/sec 

^Pwo 

~ ft 

9 

~ deg/sec^ 

«>a> 

2 

~ deg/sec 

9 

~ deg/sec 

®vo 

— deg/sec 

9 

~ deg 

9 

VO 

~ deg 



X670A-A2 

.o<*9a 

.0518 

.0319 

.0328 

.<.39 

.599 

.0211 

.0230 

.0378 

.0403 

.734 

.772 

.714 

.623 

.<*80 

1.544 

.1939 

.351 

.1753 

.<.61 

.<i30 

.406 

.425 

.396 

.1358 

.1964 

.1256 

.1697 

.1221 

.1693 

.0669 

.1010 


XB70A-CI 

XB70A-C2 

.0667 

.0339 

.060 

.0309 

.381 

,0713 

.0336 

j 

.0196B 

.0251 

,01621 

.60&' 

.233 

.366 

.223 

.589 

.1923 

.1661 

.1135 

1 

.ia<^8 

,0708 

.466 

,353 

.651 

,336 

.212 

,209 

.1969 

.1935 

.1699 

.1377 

.117® 

,1225 




b- Teak Values Kesiilting £com a 10 Second. Hamp in Horizontal Wind 


ConfiGuration 


X ~ It/sec*^ 
^ ~ ffc/sec^ 
i ^ ft/sec 
~ ft/sec 


ft 




~Tt/s 


~ ft/soc^ 
{^^-ft/sec^ 

0 — deg/sec 

2 

9 — deg/sec 

0 ~ deg/ sec 

9 ___ ~ deg/sec 


wo 


VP 


- deg 
~ deg 


TR 1063-2 


XB70A-A1 

XB70A-A2 

XB70A-C1 

X370A-C2 

.1037 

.1037 

-.0256 

.01899 

-.00508 

-.00508 

.00261 

-.000698 

3.31 

3.31 

-1,010' 

.788 

.01125 

.01125 

-.00322 

.001617 

.1025 

' .1025 

1 

-.0256 

,01898 

_.169|6 

1 

i-.1696 

-.0536 

-.0391 

1 

.02^3 ^ 

1 .0273 

,00795 

,00287 

- 1. 6 <|l 

-1.641 

1 ' 

-.789 

-,QT6 

.04^6 

,044'6 

-.01117 

-.00669 

-.1705 

-.1705 

-.055T 

-•,0371 

.01203 

.01203 

-.0218 

1-, 00266 

■ 

-.00587 

-.00587 

.01528 

j ,001967 

-.0316 

-.0316 

.0235 

-.00375 

.00635 

.00635 

.0095T 

.001633 

-.306 

-.306 

.1369 

-.0603 

.00921 

.00921 

-.010 0; 

-.001237 
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BVBIiE IV- 1 (Concluded) 

a. lU-B Reuponse to Atmoophcrlc Turbulence probability of Eicceedanco) 


Conidguratlon 

CH53A-A1 

CH53A-42 

CH53A-H 

CH53A-C 

H19-H 

H1SW3 

X ~ ft/sec'^ 

.1076 

1 .0893 

.0786 

.1189 

.1471 

.1739 

X ““ ft/s<5C^ 

WO 

.0338 

.0252 

.0214 

.0509 

.0<«60 

.0616 

X ~ ft/sec 


1.343 

1.551 

.819 

1.843 

1.307 

\o ~ ^“Vsec 

.0391 

.0305 

.0271 

.0471 

.0568 

.0677 

wo 

.1025 

.0859 

.0759 

.107a 

.1402 

.1632 

Kp ~ ft/sec^ 

.545 

.476 

.205 

.928 

.356 

, .599 

^‘Pwo - 

.489 

.324 ' 

.1444 

.884 

.263 

.343 

hp "" ft/sec 

.596 

1.773 

.532 

.565 

.669 ; 

, .540 

fip^ ~ ft/sec 

.S37 

.224 

.0953 

.306 

.1826 

.278 

^Pwo ~ ^ 

.246 

.351 

.1469 

.290 

.2<*3 

.260 

9 ~ de^sec^ 

1.118 

.707 

.512 

1.964 

.90 

1.780 

S;o ~ <ieg/sec^ 

1.078 

.670 

.476 i 

1.944 

.839 

1.734 

6 ~ deg/sec 

.550 

.405 

,330 

.586 

.572 

.784 

9^ ~ deg/sec 

.463 

.322 

.249 

.514 

.435 

.687 


.706 ■ 

.606 

.542 

.586 

.913 

.876 


.311 

.237 

.1959 

. .293 

.338 

.425 

b. 

Peak Values Resulting from a 

10 Second Ramp in Horizontal Wind 


Configuration 

CH53<\-A1 

CH53A-A2 

CH53A-H 

C^53A-C 

H19-H 

H19-C 

X ~ ft/sec^ 

.230 

.230 

.1836 

.247 

.358 

.339 

^fo ~ 

-.01102 

-.01102 

-.00770 

-.01043 

-.0225 

-.0216 

X ft/sec 

4.81 

4.81 

4.47 

4 .91 

5.13 

5.11 

~ ft/sec 

.0294 

.0294 

.0221 

.0311 

.0523 

.0482 

^ro 

.228 

.228 

.1832 

i 

.356 

.331 

iip ~ ft/sec^ 

-.1050 

-.1050 

-.01304 

-.0922 

-.0367 

-.0775 

i 

■ i^-ft/sec^ 

-.01871 

-.01S7jf 

.00291 

-.01690 

-.00596 

-.01813 

fip ~ ft/sec^ 

-.906 

-.906 

■-.l^3T- 

-.654 

'-.27 1 

-.562 

^o~ft/=®«^ 

.0328 

.0328 

' .00373 

,0344 

.01399 

.0332 


-.1064 

-.1064 

-.01312 

-.0902 

i -.0363 

-.0744 

9 — deg/sec^ 

.1386 

.1386 

.0^69 

.07'70 

.267 

.216 

6\,o - deg/sec 

-.0711 

-.0711 

-.0467 

.0276 

.1408 

-.1372 

9 ~ deg/sec 

-.1860 

-.1860 

-.1377 

-.1397 

-.351 

— • 27 1 

®wo ~ ^es/sec 

-.0545' 

-.0543 

-.0369 

-.0290 

-.1037 

-.0908 

8 ~ deg 

-1.369- 

-1.369 

-1.102 

-.984 

-2,15 

-1 .528 

°wo -^'=8 

,0793' 

.0793 

.0554 

.0515 

. 1534 

.1210 

TR 10S>2 
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|gSunBW»»iiii •. 


TABI£ lV-2; lATERAL-DIEECTIOmi EfiSULTS, U.S . UNITS 
a. K>C Response to Atmospheric Turbulence (l^ Probability of Exceedance) 


Configuration 

AWJSBA- 

A1 

AWJSRA-A2 

aR941-A 

1 Ba-J'fl-T 

I 

STOLX-A 

AfiST-A 

yp 

~ ft/sec^ 

-.8se( 


-.858 

.495 

2.33 

-.307 

-.266 

ypwo 

~ ft/sec^ 

-.13A8 


t.l248 

-.0627 

-.1774 

! -.0605 

-.0756 


~ ft/sec 

-S.7£ 


-5.78 

4.32 

24.0 

.891 

-.862 

ypwo 

~ ft/sec 

-.2591 

1 

-.259 

.1239 

.429 

.0848 

-.0674 



-.847 

-.847 

.495 

2.27 

-.297 

-.229 

ypvro 

— ft 








$ 

2 

~ deg/sec 

-.27< 


-.276 

-.1235 

-.354 

-.1777 

-.235 

^wo 

2 

~ -deg/sec 

.162; 

■ 

.1625 

.0704 

-.231 

.1443 

.1937 


— deg/sec 

-.451 


-.ASi 

.1346 

.477 

.20 

-.251 

*^wo 

~ deg/sec 

.1472 

.1472 

.0635 

.1544: 

i -.1126 

-.1510 

<p 

~ deg 

-1.4K 


-1.410 

.291 

1.848 

-.688 

-.571 

'^wo 

deg 

-.174' 


-.1749 

“• 0S66 

-.204 

-.1201 

-.1521 


, I 2 

~ deg/'sec 

-.456 

-.456 

-.402 

-.1442 

.304 

-.322 

^wo 

~ deg/sec^ 

-.1640 

-.1640 

.245 

-.0807- 

.0821 

.1130 

t 

~ deg/sec 

-1.784 

-1.784 

-.870 

.372 

i -1.130 

-.834 

^wo 

~ deg/sec 

.1904 

.1904 

-.1858 

.0910 

-.1072 

-.1333 

t 

- deg 

-12.08 

-12.89 

-7.09 

3.54 

-10.16 

-7.46 

llr 

^WO 

~ deg 

-.858 

.495 

2.33 ■ 

-.307 

-.266 

-.251 

Note 

: EMS j'p and 

'Jf are for v only 






b. 

Peak Values 

Resulting frciiii a 

10 Second Ramp in Hox'izontal Wind. 


Configuration 

AWJS9A-A1 

AWJSRA-A2 

BR941-A 

BR941-T 

STOLX-A 

AMST-A 

^P 

~ ft/sec^ 

1.601 

1 .1 03 

.691 

1.804 

.60 

.748 

^Pwo 

— ft/sec^ 

.610 


.404 ! 

.374 

.770 

,253 

,407 

^P 

~i ft/sec 

3,02 


2.29 i - 

1.56oi 

6.83 

1.018 

.894 

^Pwo 

— ft/sec 

.823 


.546 

.345 

.794 

.305 

.407 

^Pwo 

- ft 

1.489 

1 .032 

.574 

1.639 

.548 

.632 


~ deg/sec^ 

1.617 

1.266 

j 1.193 

1.948! 

1.229 

1.939 

^wo 

2 

*■ deg/sec 

1.397 ' 

- J 1.135 
i . 

1.134 

!; 

1.817 

1.121 

1.784 

9 

~ deg/seo 

1.451 

1.012 

' ,6S3:' 

1.226 

.855 

1.269 

'Pwo 

~ dog/sec 

.859 


.644 

.539 

,945 

.625 

1.005 

9 

■ J . . 

*• deg 

V:' 2.31 


1 i|585 

.692 

1.662 

1.139 

1.405 

^wo 

~ deg 

.832 


.576 

.387 ; 

. 7^7 

.519 

.786 

•V 

deg/sec^ 

1.46^ 

.931 

.871 

.708 

.660 

.989 

^wo 

~ deg/sec^ 

1 ■ 

.7901 

.502 

.611 

.660 

.399 

.737 


~ deg/seo 

2.48 


1,616 

1.10^ 

j .552 

1.135 

1.192 

%0 

- deg/sec 

.782 


.494 

.539 

.283 

.3^6 

.60 

> 

— deg 

5.84 


4.75 

2.67 

1.204 

3.66 

2.75 

'1' 

^wo 

~ dog 

1.103 

.681 

1.804 

.60 

.748 

.671 
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4116 WAB 

©? pool 


lABEE iV-2 (Continued) 


Configuration 

DHC6-At 

DHC6-A2 

DHC6-T 

CVddO-A 

CV880-P 

CV880- 

C 

3Tp ~ ft/sec^ 


.60 

i .89b 

1 . l9l 

.529 

.708 


hm ' ^t/sec^ 

.56T 

.932 1 

1 

1 .750 

1 

.821 

.951 

.637 

*" ft/sec 

• 67T 

.608 

i 

.755 

1.385 

.925 

.503 

%o ~ • 

.39& 

.306 

.990 

‘.703 

.322 

.929 

ypwo~^ 

.510 

.920 

.501 

.809 

.279 

.320 

$ ~ deg/sec^ 

5.05 

9.86 

6.90 

9.3b 

3. 3.4 

, S.22| 

^wo ~ ^s/sec® 

5.80 

9.82 

6.30 

9.08 

3.19 

9.99 


cp — deg/ sec 

i.aj76 

1.528 

2.37 

2.55 

2.0 

3.05 


cp^ ~ ileg/sec 

1 .794^ 

1 . 95 a 

2.25 

2.20 

1.829 

2.65 


q> ~ deg 

1.083 

.909 

1.990 

2.05 

1.360 

1.921 

'?«> ■"««« 


.633 

1.20 

1.580 

1.209 

1.763 

■i* ~ de^sec^ 

a.A-T 

1.693 

j 2.57 

1.183 

.824 

.722 


-deg/sec^ 

2.26 

1.508 

1 

1 2.36 . 

. 956 ■ 

.792 

.662 

- 

\lf ~ deg/sec 

1 .7A-1, 

1.157 

1.30 

1.105 , 

.60 

.982 


'• 

'•wo '^®s/sec 

1.270 

.898 

1.925 

.759 

.506; 

.917 


ijf ~ deg 

2,92 

2.65 

2.69 

1.579 

.573 

_ .922 



.60 

.896 

.1.191 

.5*9 

,708 

.299 



Kots: nils' and. 'jr 


are for v only 
S 


t. 

EeaJc Values EesuLtlng from a 

10 Second Ramp 

in HorizontaX 

Wind, . , 


Configuration 

0HC6-A1 

0HC6-A2 

0HC6-T 

CV880-A 'cV880-2 

CV880-C 

~ ft/sec^ 

.237 

.237 

.267 

.953 

.1533 

.1931 

ypwo ~ 

-.o7elo 

-.0760 

.1170 

.1239 

.0685 

.0754 

Yp ~ ffc/sec 

1 .793 

1.793 

i . 687 

2.85 

.796 

.583 

%o ~ 

• 09^7 

j 

1 .0917 

, . 1 

i-. 1132 

-.1523 

.0559 

-.0571 

ypwo~«^ 

.1901 

.1901 

• .217 

.395 

i 

.1250 

.1030 

9 ~ deg^sec^ 

-.289 

-.289 

-.398 

1 

.377 

-.908 

-.696 

~ deg/sec® 

-.9 20 

-.920 

-,39j6 

••365 

.:^7'5 ": 

.973 

9 ~ deg/sec 

.217 

.217 

.279 

-.390 

-.293. 

.931 

'Pwo -deg/sec 

.1882 

.1882 

• 2^3' 

i 

' -.273 

. -.237 

j -.308 

9 deg 

-.1379 

-.1379 

' [ — a 23 S 

• 568 

.283 

-.279 

^ ~ <feg : 

-.0861 

-.0861 

\ 

• 1606 

.251 

.1658 

.1989 

^ deg/see^ 

-.766 

-.766 

.676 

• 269 

i'S3 6 ' 

.1309 

tvo <^ee/sec^ 

'' -.929 

-..929 

-^382 

-.1931 

—.1109 

-.0738 

ijr dcg/sec 

-.896 

1 --aaii 

-.80 

j -.999 

-.233 

! 

-.1777 

I 

'•'wo 

■ .232 

.232 

.237 

-.1261 

.0^91 

• 0635 

%■ - deg 

-7.62 

-7.62 

-6.73 

“3.113 

-1.581 

-1.178 

-deg 

- .23-7 

.267 



.1931 

-.0672 


c 1 3 3 
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OMGDWaj WGE B 

OF POOR QUALITY^ 


lABLE VI -2 (Continued) 


Configuration 

H7<i7-Al 

R747-42 

H747-T 

B747-P 

8747-C 

yp ~ft/sec^ 1 

.7AI 

.503 

.563 

.404 

.503 


.56i 

.340 

.441 

.343 

.437 

y-p ~ ft/sec 

I.lSl 

1.171 

.753 

.354 

.387 

ypsfo ' 

.3ao 

.314 

.843 

.335 

1 

.317 


.469 

.373 

.360 

1 

. , 1 

.318 

■■ ! 

.357 

6* - deg/see^ 

1.670 

1.088 

1.553 

1.378 

l.SBl 

' deg/sec'^ 

1.S69 

1.017 

1.446 

1.354 

1.449 

<p ~ deg/sec 

1.015 

.663i 

. 958 

.908 

1.039 

~ deg/sec 

.80S 

.518 

1 ; 

.759 

.770 

.915 

■0 

S' 

1.053 

.733| 

.980 

.739 

.780 

qVo -deg 

.610 

.40 ; 

. 586 \ 

.591 i 

.658 

ijf ~ deg/sec^ 

.470 

.304 

.474 

.631 

.60-, 

deg/sec^ 

.335 

.303 

I 1 

.335 

.513 

.533 

ij) ~ deg/sec 

.607 i 

.435 

.607 1 

.535 

.441 

- deg/sec 

.384 

.1786 

.387 

.413 

.365 

If' ■“ deg 

1.360 

1.315 

1.175 

.565 

.418 

’•'wo -deg 

.503 

.568 . 

.404 

.503 

.386 


Uofce: K 4 S and f are for only 


Tj- 

Peak Values Eesulting from a 

10 Second Eamp 

in Horizontal Wind 

Configuration 

B747-A1 

B747-A3 

8747-T 

3747-P 

8747-C 

yp ft/sec® 

.436 

.436 ■ 

.374 

.1483 

.1190 

^Pvro 

-.0443 

-.0443 

: -.0387 

-.0467 

-.0574 

yp -ft/sec 

3.48 

3.48 

3.06 

.953 

.457 


-.0879 

-.0879 

.0617 

-.0450 

.0491 


.418 

.418 

.365 

.1333 

' .0837 

6 ’ ~ deg/sec^ 

.1865 

.1365 

.1547 

-.1576 

.1763 

■^wo *“deg/sec^ 

.1508 

.1508 - 

.1394 

.1405 

.1685 

9 *“ deg/sec 

.338 

.338 

.1894 

' ‘ i 

- • 1459 

-• 1447 

'Pwo --deg/sec 

-.1077 

-.1077 

"^-■.0950 

-.1067, 

• 1365 

9 , ~deg 

.488 

• 438 

,, , .390 

• i'850 

*1507 

<Pvo "deg 

-.1030 

-.1030 

-.0933 

-.1001 

-.1003 

ii' ~ deg/sec~ 

-.1496 

-.1496 

-.1350 

-.1184 

1 

-.1133 

\o ~ deg/sec^ 

.0563 

.0563 

.0509 

[ 

.0813 

.0 703 

t ~ deg/see 

-.433' 

-.433 

-.407 

-.333 

-.1706 

ilfwo - deg/sec , 

••0657. 

.1 . 

-.0657 

4 .. 0739 

.0643 

t ~ deg 

-3.51 • 

-3.51 

-3.30 -1,441 

-1.153 

y„o - deS 

.436 

.374 

.1483 

.1190 

-.0663 
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lABJjE IV-2 (Continued) 

a. HI'T. Reoponse to Atmospheric Turbulence Probability of Exceedance) 


■pQyR. ^ llonfiguration 

XB70A-A1 

XB70A-A2 

XS70A-C1 

X370rt-( 

:2 


~ ft/sec^ 

2.8A 

1.821 

■ .499| 

.233 

ypwo 

~ ft/sec^ 

2.47 

1.52|4 

.367 

.214 


- ft/sec 

2*21 

1.683 

.564 

.1295 

ypwo 

~ ft/sec 

1.677 

1.053 

.293 

.0991 

ypwo 

- ft 

1.442 

1.019 

.342 

.0950 


p 

~ deg/sec 

6.10 

3.86 

2.28 

i ■ 

.509 

^wo 

~ deg/sec^ 

S.77 

3*66 

2.18 

.462 1 


■“ deg/sec 

3.49 

2.18 

1.192 

.318 

'^wo 

deg/sec 

3.14 

1.942 

1.043 

.244 

cp ~ deg 

2.63 

1.808 

.985 

.296 

'Pwo 

2.09 

1.304 

.686 

.218 

ij? — deg/sec^ 

1.522 

.931 

.222 

.268 

1 

•“ deg/sec^ 

1.388 

.840 

.20 

• aoa ! 


Ip — deg/sec 

1.05,2 

.680 

.1316 

.246 

i 

•■Ur 

“ deg/sec 

i 

• 69i; 

.548 

.1080 

.1786 

» 

♦ ~ deg 

.969 

.843 

.306 

.243 

-deg 

1.821 

.4 93 

.233 

.1735 

note: 

y and ijr are for v only 

r g 





b. 

Peak Values Resulting ' from a 

10 Second Ramp in Korizonti 

Configuration 

X870A-A1 

X870A-A2 

X 870 A-CI 

XB70A-C2 

■“ ft/sec^ 

.569 

.569 

.212 

.0334 

ypvfo ' 

1 ,237 

! 

.237 

-.0649 

.0206 


yp ft/sec 

' 3.72, 

3.|72 

.804 

.216 


^PtfO 

■ ft/sec 

-.244 

-.244 

.0323 

-.0210 

ypwo~ 

ft 

.473 

.473 

.1770 

.0302 

9 

2 

deg/sec 

.489 

.489 

-.238 

-.0658 

^wo 

p 

deg/sec 

.454 

.454 ■ 

.237 

*0497 


deg/sec 

-.433 

-.433 

.215 

-.0698 

cp ^ 

■wo 

deg/sec 

.327 

.327 

-.1679 

.0460 

9 ~ 

deg 

.756 

.756 

.<^05 

( 

.0653 

cp — 

^wo 

deg 

.250 

.250 

, -.1344 

-.0473 

ip ~ 

2 

deg/sec 

.lj869 

j 

.1869 

F 

-.0515 

.0558 

^vo 

■" p 

deg/sec 

, ■ -.lj343 

-.13>3 

j 

-.0205 

.0410 


deg/sec 

-.286" 

-.286, 

-.1562 

-.0724 

'i'wo 

deg/sec j 

-.1022 

-. 1 022 

.01938 

-.0394 

> 

deg 

-2.29 

-2.29 

-1.140 

-.450 

ijf -- 

^wo 

deg 

.569 

.212 

.0334 

. 0465 
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TABLE IV-2 (Concluded) 

RM3 Response to Atmospheric Turbulence Probability of Exceedance) 


Configuration 

CH53A-A1 

CH53A-Aa 

CH53A-H 

CH53A-C 

H19-M 

H19-C 


~ ft/sec^ 

• 652 

.491 

.524 

1.422 

.960 

1.329 

yPwo 

~ ft/sec^ 

.Aat 

.322 

.229 

1.232 

.583 

1.165 


~ ft/sec 

.963 

.859 

1.735 

1.286 

3.34 

1.155 

ypwo 

~ ft/sec 

.380 

.278 

.228 

.847 

.494 

.715 

ypwo 

- ft 

.499 

.375 

.474 

.729 

.769 

.654 . 


deg/sec 

3. IT 

2.51 

1.774 

3.22 

4.33 

12.08 

'^wo 

~ deg/sec 

3.05 

2.43 

1.710 

7.95 

4.20 

11.92 

«p 

~ deg/sec 

1.533 

1.156 

■ .878 

4.01 

2.03 

4.53 

cfi 

^wo 

~ deg/sec 

1.354 

1.03^3 

.739 

3.76 

1.807 

4.36 

9 

~ deg 

1.357 

.944 

1.078 

2.48 

1.827 

2.41 

"^wo 

^ deg 

.883 

.651 

.494 

2.20 

1 . 137 

2.16* 

t 

0 

'■ deg/sec 

1.363 

.783 

.549 

2.29 

1.489 

3.92 

^wo 

0 

■“ deg/sec 

1.028 

.585 

.214 

2.14 : 

1.213 

3.74 

ijr — deg/see 

1.511 

.9091 

1.665 

1.40SI 

1.857 

2.21 

■“ deg/sec 

,871 

,499 

.251 

i 

i.su 

.842 

1.886 

t ~ deg 

3.33 

2.98 

10.99 

1 .410 

7.33 

2.90 


.491 

.524 

1.422 

.960 

1.329 

1.216 

Note: 

RMS y^ and ijr are for Vg only 







b. . 

Peak Values Resulting from a 

10 Second Ramp in Horisontal Wind 


Configuration 

CH53A-A1 

CHS3A-A2 

' CHS3A-H. 

CH53A-C 

H19-H 

H19-C 

~ ft/sec^ 

.316 

.316 

.515 

1 .423 

1.121 

.448 

ypro ^Vsec^ 

-.0677 

-.0677 

.01932 

J 

• 1<»17 

-.307 

-.218 

Yp -ft/sec 

2.49 

2.49 

4.83 

2.75 

8.95 

2.63 

yPwo ~ ^Vsee 

-.1115 

-.11 IS 

-.0953 

-.1602 

-.42b 

.1931 


.297 

.297 

.517 

.330 

1.004 

.305 

^ ^ deg/sec^ 

.272 

.272 

.304 

.822 

-1.429 

-1.126 

■^wo ~ “i^/sec^ 

-.282 ' 

-.282 • 

-.238 

1 

-.57 6 

-1.204 

: -I.IO 

9 

deg/ sec 

-.282 

-.282 

-.433 

-.518 

1.364 

.77^ 

'^WO j 

deg/sec 

.206 

.206 

.1534 

.331 

• 791 

-.681 

9 

deg 

.513 ' 

.513 

1.142 

.627 

2.19 

.733 

® — 
^WO 

deg 

.1708 

1 

.1708 

.1705 

.244 

-.624 

-.387 


deg/a ec^ 

.609 

.609 

.929 

.421 

1.675 

-1.069 

^wo 

•0 

deg/sec 

.360 

.360 

‘ -.323 

-.234 

1.6^6 

.732 

f - 

deg/sCc 

-1.106' 

-1.106 

-4.03 

t 

43 . p 4 

-l.OO 

^'wo 

deg/sec * 

.309 . 

.309 

.411 

-.1318 

-l.OOl 

! -.366 

,j,' ~ 

deg 

-8.66 • 

-8.66 

-31.8 

-3.32 

-18.92 

-7.26 

l]f 

'wo 

deg 

.316 

.515 

.423 

1.121 

.4A8 

-.430 
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SSfSSS. .. 

’ Configuration 

TABIE IV-3: LONGIO?UDIKAL RESULTS, S.I. UNITS 

RMS Response to Atmospheric Turbulence (iji Probability of Exceedance) 


AWJSWA-Al 

AWJSRA-A2 

BR941-A 

BR941-T 

STOLX-A 

AMST-a 

ic 

ni/6ec 

.329 

.666 

1.035 

.778 

.924 

.752 

^wo 

~ m/soc^ 

. A48 

.303 

.491 

.320 

.356 

.311 

X 

~ n/sec 

5.0 

5.44 

5.44 

4.61 

5.50 

4.71 

X 

wo 

~ ffl/scc 

.305 

.253 

.404 

.328 

.331 

.258 

X 

VO 

~ m 

.70 

.595 

.914 

.712 

.855, 

.687 

H 

p 

~ m/sec^ 

1.594 

1.459 

2.03 

2.51 

1 .844 

1.693 

^'Pwo - “Aec 

1.309 

.879 

1 .530 

2.2li 

1.290 

1.302 


~ m/sec 

2.63 

5.12 

3.66 

3.0 

3.98 

3.43 

’^Pwo *’ 

.729 

. 665 

.980 

1.121 

.879 

• 752 

^*Pw< 


.921 

1.172 

1.345 

1.207 

1.330 

1.093 

0 

p 

~ deg/sec 

.526 

.330 

.51 1 

.854 

.1367 

.230 

e 

wo 

2 

— deg/seo 

.516 

.321 

.488 

.828 

.1221 

.218 

0 

~ deg/soc 

.213 

.1491 

.282 

.40 . 

.1170 

.1434 

0 

wo 

~ deg/sec 

.1940 

.1337 

.224 

.340 

.0698 

.1044 

0 

~ deg 

.207 

.1589 

.40 

.477 

.276 

.290 

®wo 

deg 

.1093 

.0806 

. 1582 

.220 

.0630 

.0776 


b. 

Peak Values Resulting from a 

10 Second Ramp 

in Hoa-izontal Wind 


Configuration 

AWJSRA-AX 

AWJSRA-A2 

3R941-A 

BR941-T 

STOLX-A 

AM3T-A 

X 

~ ru/sec^ 

1.386 

. 1.386 

1.633 

1.365 

1.623 

1.388 

X 

VO 

2 

** m/sec 

-.0774 

-.0774 

-.1092 

-.1102 

-.1036 

-.0733 

X 

~ m/sec 

16.89 

16.89 

i 16.96 

16.88 

17.18' 

17.01 

*wo 

~ m/sec 

.1834 

.1834 

.261 

.212 

.232 

,1765 

^wo 

~ m 

1.347 

1.347 

1.601 

1.322 

1.584 

1 .358 


2 

~ m/sec*^ 

-.558 

-.558 

-.764 

-.885 

-.940 

-.823 

r 

0 

2 

~ m/seci 

-.1256 

-.1256 

-.1952 

-.238 

-.223 

-.1673 


— m/sec 

-4.25 

-4 . 25 

-4.36 

-6.12 

-6.72 

-6.66 

^Vwo 

~ m/sec 

.225 

.225 

.320 

.389 

.402 

.320 

^^*Pwo 

~ m 

-.557 . 

; -.557 

-.754 

i -.867 

-.947 

-.838 

0 

~ deg/sec^ 

.0521 

.0521 

. 1354 

j .0909 

.0479 

.0464 

0 

wo 

p 

deg/sec 

-.0258 

-.0258 

.0733 

* 0*744 

-.0274 

-.01618 

0 

~ deg/sec 

-.0539 

-.0539 

-.1372 

-.I486 

1 

-.0778 

-.0712 

• 

0 

wo 

~ deg/seo 

-.01583 

-.01523 

-.0422 

U 057 I 

-.0213 

-.01411 

9 • 

~ deg 

-.337 

-..337 

-.576 

-.803 

-.511 

-.568 

0 

wo 

•” deg 

.0244 

.0244 

.0581 

.0702 

.0366 

.0315 
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*• 

TABES lV-5. (Continued) 

lU-B Response to Atmospheric Tuirbulcnce (l‘j6 Probability of Exceedance) 
DHC6-A1 0HC6-Ad DHC6-T CV8dO-A CVUdO-P 

CV0bO-'C 

•• / 2 

X m/sec 

1.193 

.893 

.90 8 

.513 

. l445 

.1343 

y 2 

\o ~ 

.609 

.413 

.518 

.303 

.0843 

.0814 

X “■' m/sec 

5.56 

5.73 

4.54 

3.10! 

1.091 

.619 

X ~ n/see 

WO ' 

.<•73 

.364 

.406 

.1894 

.0708 

.0654 

X •• u 

VO 

1.031 

.796 

.750 

.414 

.1183 

.0947 

K ~ m/sec^ 

P ^ 

a. 70 

a . 01 

3.50 

1.886 

i 1.6 b4 

1.656 

^P(^0 ~ 

a.ia 

1.341 

3.ai 

1.706 

1.361 

1.483 

^ ~ ai/sec 

4.39 

6.47 

3.30 1 

1 3.13 

3.03 

3.43 

hjVo ~ 

i.ass 

.933 

1.458 

.739 

. 738 

.668 

^*wo ~ “ 

1.679 

1 .504 

1.430 

.816 

.951 

.750 

9 ~ deg/s ec^ 

1.050 

.651 

1.033 

.1533 

.391 

.730 

®wo ~ ^®e/sec^ 

1.014 

.637 

.996 

.1504 

.374 

.703 

9 ~ deg/sec 

.543 

.353 

.514 

.053^ 

.318 

.345 

9^0 ~ deg/sec 

. 446 

.386 

.433 

.0476 

.1978 

.338 

9 - deg 

.753 

.535 

.636 

,0575 

. 1665 

.311 

®wo '■ 

.ass 

.1874 

.384 

.0348 

.1333 

.1753 

■b. 

Peak Values Resulting from a 

10 Second Ramp in Ho^rizontalWind 


Cpniiguration 

DHC&-41 

DHC6-A3 

0HC6-T CVBdO-A 

eVddO-P 

CV880-C 

X — m/sec^ 

1.697 

1.697 

' 1.359 

.933 

.371 

.313 

•• t ^ 

-.1105 

-.1185 

-.1378 

-.0444 

-.00793 

-.00575 

X ~ jn/sec 

17.09 

17.09 

16.88 

16.59 

9.57 • 

; 7.97 

*wo ~ 

-.383 

-.383 

.339 

.1133 

.0379 

.0315 

- “ 

VO 

1.677 

1.677 

1.310 

.933 

.373 

.313 

K_ ~ in/soc^ 
P ^ 

.938 

.938 

-.953 

-.553 

-.447 

-.410 


-.aas 

-.aas 

-.375 

-.1363 

.0667 

.0514 

h_ ~ m/see 
P ' 

-5.36 

-5.36 

-5.95 

-4.69 

-4.36 

-4.05 


.381 

.301 

.434 

.313 

.1073 

.0843 


.909 

.909 

1 

S -.891 

-.560 

-.443 

-.405 

9 — deg/sec^ 

.396 

.396 

.1401 

.00731 

.00518 

-.00415 

®*wo ~ deg/sec^ 

Jiaae 

.1886 

.1107 

.00340 

-.00303 

.001461 

9 ~ deg/sec 

-.354 

-.354 

-.1977 

-.01396 

01780 

-.01510 

■ ®wo ~ 

-.0893 

-.0893 

-.0783 

-.00357 

.00377 

.001854 

9 . deg 

-1.107 

-1.107 

-1.049 

-.1188 

-.1735 

-.1495 

9 ~ deg 

wo ® 

.1173 

.1173 

.0939 

.00550 

.00433 

.00333 
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OmGlNAC 

OF 


® TABIE rV-5 (Continued) 

QUAura 

a. EM3 Response to Atmospheric TurbuLonce (l^ Probability of Exceedance) 


Conriguration 

87^7-Al 

8747-A2 

8747-T 

3747-P 

8747-C 

»• 2 

ic ~ m/sec 

.408 

.433 

.2 73 

.1193 

.1410 


t 

.199 1 

1 

.1670 

.114 7 

.0672 

.0951 

X ~ m/sec 

9.98 

3.89 

2.27 

! 1.014 

1.009 

*wo ~ 

.1360 

.1513 

.1047 

. .0571 

.0684 

X m 

VO 

.357 

.401 

.249 

.0992 

.1050 

K ~ n/sec^ 

P ^ 

1 .604 

1.771 

1.302 

1.550 

1.251 

f / 2 

^Pi/o 

1.330 

1.092 

1.145 

1 .254 

1.064 

hp ~ ffl/sec 

2.79 

5.91 

2.05 ' 

2.91 

2.13 

’^Pwo '* 

.677 

.832 

.496 

.718 , 

.556 

Vo"” 

,906 

1 .404 

.626 

.924 i 

.667 

•• 2 

9 ~ deg/sec 

. 140 

.1322 

.1707 

.243 

.346 

2 

~ deg/sec 

.1320 

.1201 

.1635 

•329 

.329 

e — deg/sec 

.0867 

.0978 

.0912 

1 

.1457 

.1973 

9^0 - deg/sec. 

.0632 

.0701 

.0740 

.1284 

.1791 

9 ~ deg 

.1714 

.1945 

.1461 

.1270 

.1475 

®wo 

.0,482 

.0568 

.0511 

.0852 

.1129 

b. 

Peak Values Resulting from a 10 

Second Ramp in Horizontal Wind 

Configuration 

8747-fll . 

B747-A2 

B747-T 

8747-P 

3747-C 

p 

X — m/sec*^ 

.872 

.872 i 

.646 

.254 

.374 

^wo ~'Vsec® 

-.0345 

-.0345 

-.0278 

-.00658 

-.0209 

X ~ m/sec 

16.63 

16.63 

15.71 

9.16 

11.35 ’ 

^wo ~“/sec 

.0988 

.0988; 

i 

.0698 

.0259 

.0411 

X — m 

wo 

.874 

.874 

.651 

.254 

.365 

Kp ~ m/see^ 

-.769 

-.769 

-.856 

-.525 

.0408 

%rfo ~ 

.1408 

.1408 

.1233 

.0693 

-.01152 

hp ~ m/sec 

-6.91 

-6.91 

-8.03 

-5.14 

.367 

Vo ~ 

.248 

.248 

.235 

.1138 

-.01298 

Vo ■* “ 

-.779 

-.779 

-.859 

-.322 

.0388 

9 ~ deg/sec^ 

.01896 

.'01896 

.01457 

i 

.00548 

-.01204 

V ~ deg/seo^ 

-.00736 

-.00736 

-.01021 -.00226 

.00916 

9 ~ deg/sec 

-.0448 

-.0448 

-.0399 

-.01842 

.0l3j89 

V " dsg/sec 

.00708 

.00708 

.00356 

.00223 

1 

*00 96b 

9 • '• deg 

-.404 

-.404 

-.375, 

-.1801 

.0892 

V 

.01598 

.01598 

.01011 

.00457 

-.00617 
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® IV-5 (Continued) 

r# “• Response to Atmospheric Turbulence (\-f, Probability of i&ccedanoo) 

L ♦ _ 


Configiu'ation 

XP70A-A1 

XB7OA-A0 

XB70A-C1 

XB7OA-C0 

■X m/sec 

. 161S 

.170 

.010 

.1110 

3^0 ~ m/sec^ 

.10A<f 

.1077 

. 1968 

.1015 

:s ~ lu/sec 

1. Aoe 

1.966 

.901 

.034 


.0690 

.0754 

. 1104 

. .0646 

^wo ** ® 

.1040 

.1304 

.0805 

• 0 4 6 6 

fip ■“ m/sec^ 

0.41 

0.53 

1 .340 

.763 

^Pwo ~ “Aec^ 

0.34 

0.04 

1.00 

.731 

hp n/sec 

1.574 

5.07 

1.933 

.631 

^Pwo ~ 

.636 

1.15.1 

.545 

.370 

^o'“” 

.575 

1.514 

.606 

.030 

0 ~ deg/sec^ 

.430 

.406 

.464 

.353 

®yo - deg/see® 

.405 

.394 

.451 

.334 

0 - deg/sec 

.1350 

.1864 

.010 

.009' 

9„o ~ ^eg/sec 

.1058 

.1697 

.1949 

.1935 

0 — deg 

.1001 

.1683 

.1489 

.1377 

®wo 

.0669 

.1010 

.1170 

. 1005 

b. 

Peak Values Resulting from a 10 Second Ramp 

in Htfrisontal 

Configui'ation 

X870A-A1 

X07OA-A0 

X870A-C1 

X37OA-C0 

m/sec^ 

.340 

.340 

-.0839 

.0603 

•* / 2 

-.01668 

-.01668 

.00857 

-.00009 

X ~ la/sec 

10.88 

10.88 

-3.31 

0.58 

*vo ~“/sec 

.0369 

.0369 

-.01055 

. 00530 

X ^ m 

VO 

.336 

>336 

-.0834 

.0603 

~ m/sec^ 

-.556 

-.556 

-.1900 

-.1080 


.0896 

.0396 

.0061 

.00940 

hp ~ m/see 

-5.38 

-5.30 ■ 

i -0.59 

-0.87 

^Pwo~“/sec 

.14(^3 

. 1 46j3 

• » 0356 

-.01538 

Vo"® 

-.559 

1 

-.55l9 

-.1806 

-.1018 

0 — deg/sdC'^ 

.0100,3 

.01003 

-.0018 

-. 00066 

®wo *" <ieG/sec^ 

-.00587 

-.00587 

.01508 

.0ojl947 

0 ~ deg/sec 

-.031S 

-.0316 

.003$ 

-.00375 

®wo " 

.00635 

j. 00635 

.00957 

.001433 

0 ~ deg 

-.306 

r.306 

.1349 

-.0403 

^wo ~^“e 

.00901 

.00901 

-.0100 

-.001037 
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fscsB tar taberiv-t (sssasir ■ 

Rcaponso to Atmospheric 'Au-biacncG (l<^ Probability of Excoedanco) 


Confiewation 

CH53A-AI 

CMS3A-Aa 

CH53A-H 

CriS3A-C 

H19-H 

H19-C 

X m/sec® 

,353 

.593 

.358 

.390 

.983 

.570 

~ m/soc® 

.1108 

.0858 

.0703 

,1670 

. 1508 

.505 

3l ■“ m,/sec 

3.69 

9.91 

5.09 

5.69 

6.05 

9.59 

•'^wo ~®/sec 

.1583 

.0999 

.0889 

. .1596 

.1865 

.555 

X ^ m 

wo 

.336 

.585 

.399 

.359 

.960 

.535 

Kp ~ b/soc® 

1.789 

1.561 

.673 

3.09 

1 .169 

1.965 

^Pwo ~ 

1.609 

1.063 

.979 

5.90 

.853 

1.781 

hp ~ R^sec 

1.959 

5.85 

1.795 

1.855 

5.19 

1.773 

’^Pwo ~ 

.779 

.736 

.313 

i,oo4 

.599 

*911 

^Pwo~“ 

.806 

1.153 

.985 

.951 ' ’ 

.799 

.855 

9 ~ do^soc^ 

1.118 

.707 

.515 

1.969 

.90 

1.780 

®wo ~ '^®s/seo^ 

1.078 

.670 

.976 

1.999 

.839 

1.739 

0 ~ deg/sec 

.550 

.905 

.330 

.586 

.575 

.769 

°wo ~ deg/sec 

.963 

• 353 

.599 

.519 

.935 

.687 

9 — deg 

.706 

.606 

.595 

.586 

.913 

.876 

V deg 

.311 

.537 

.1959 

.593 ^ 

• 338 

.955 


b. Peak Values Eesiating from a 10 Seqoud Bamp in Horisontal Wind 


Configuration 

CH53A-A1 

CH53A-A3 

CH53A-H 

GH33A-C 

H19- 

H 

! 

H 19 -C 

X 

m/sec*^ 

2 

• 7S6 

.756 

.603 

.810 

1.179 

1.115 

X 

wo 

m/sec 

-.0365 

-.0363 

-.0533 

-.0395 

-.0739 

-.0708 

X 

“* ii^sec 

15.78 

15.78 

19.68 

16,09 

16.83 ’ 

16,78 


~ m,''sec 

.0969 

.0969 

.0736 

.1019 

.1716 

.1585 

\-o 

m 

.796 

.796 

.601 

.803 

1 . 166 

1.085 


~ n^sec 

-.395 

-.395 

-.0938 

-.303 

-.1509 

-.559 

^'pwo 

~ ro/seq^ 

-.0619 

-.0619 

.00933 

-.0559 

-.01963 

i' " 

-.0595 


~ m/sec 

-5.97 

-5.97 

-.906 

-a. IS 

-.889 

-1.899 


-'m/sec 

.1077 

.1077 

.01559 

.1158 

.0959 ^ 

.1090 

^*IVo 

m 

-.399 

-.399 \ , 

-.0931 

-.596 

-.llJo 

-.599 

8’ 

~ deg/sec^ 

.1396 

.1386 

.8969 ' 

1 

.0770 

.567 

i 1 ' 

i ' [ 

®wo 

~ dog/see^ 

-.0711 

-.;071;l, 1 

I :-.;0967 

.0576 

.1908 

i ■ ■ ' ■ 

-.ura 

e 

~ dog/sec 

. -.1860 

-.1860 i 

-.1377 

-.1397 

-.351 

-.571 

®vo 

~ dog/seo 

-.0595 

-.0595 

-.0369 

-.0590 

-.1037 

-.0908 

0 , 

~ deg 

-1.369 

-1.369 

-i.loa 

-.989 

-5,13 

-1.528 

0 

wo 

~ dog 

.0793 

.0793 

.0559 

.0515 

. • 153 , 9 ' 

.1518 
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mBU3 MTERAL-DIRECTIONAL RESULTS, s.l. UNIOB 

OWGINSn P n. R^B Response to Atmospheric Tiu-bulence (vjt Pi-obabllity of Exceedence) 

AWJSRA-Al AWJSRA-Aa BR9AI-A SR9AI-T STOLX-A 
.968 


■ation 
2 


OF POOR 


.1859 


.336 

.1232 


.208 

.1139 


.5b0 

.235 


. 1829 
.0771 


AMST-A 

.226 

.1291 


Vp in/sec 

.920 

.698 

.975 

2.08 

.310 

.272 

^'Pwo ~ ®/sec 

.251 

.1663 

.1050 

1292 : 

.092a 

.1292 

^IVo ™ 

.959 

.319' 

.1798 ; 

.50 ; 

j .1669 

.1927 

9 ~ deg/seo^ 

1.617 

1 .266 

1.193 

1.998 

1 .229 

1.939 

~ deg/sec® 

1.397| 

1.135 

: 

1. 139 

1.817 

1.121 

i.7^(9 

cp ~ deg/ sec 

1.951 

1 .012 

.653 

1.226 

.355 

j 

1.249 

- deg/sec 

.859 

.699 

.539 

.995 

* 625 

1 .005 

q) -- deg 

2.31 

l.sas 

.692 

1.662 

1.139 

1.905 

■^wo 

.832 

.576 

.387 

.727 

.519 

.786 

ijf ~ deg/sec^ 

1.960 

.931 

.871 . 

.708 

• 6 6 6, 

.989 

\o ~ d<=s/sec^ 

.790 

.502 

.611 

.660 ■ 

.399 

.737 

it ■“ dog/sec 

2.98 

1.616 

1.102 

.552 

1.135 

1.192 

^'^0 ~ deg/soc 

.782 

.999 

.539 

.283 

.376 

.60 

t ~ deg 

5.89. 

9.75 

2.67 

1.209 

3 « 66 

2.75 


.336 

.208 

.550 

.1829 

.22U 

.671 

;Mote: i^^B and ijr 

are for v onli 
S 






b. Peak Values Resulting from a 10 Second Ramp in Horisontal Wind 


Configuration 

AWJSRA-Al 

AWJSRA-A2 

BR991-A 

BR991-T 

STOLX-A 

AMST-A 

Vp ~ m/sec^ 

-.262 

-.262 

.1509 

.710 

-.0935 

-.0811 

^Pwo *“ ®/sec 

-.0380 

-.0380 

-.01912 

-.0591 

-.01899 

-.0231 

yp ~ m/sec 

-1.763 

-1.763 

1.318 

7.31 

.271 

-.263 

^Pwo 

-.0789 

-.0789 

.0378 

.1309 

.0239 

-.0266 

^'Pwo *■ “ 

-.258 

-.258 

.1508 

.693 

-.0905 

— •0608 

9 ~ deg/s eo 

-.276 

-.276 

-.1235 

-.359 

-.1777 

-.235 

'Pwo ~ <ieg/sec 

.1625 T 

.1625 

.0709 

-.231 

.1993 

.1937 

9 dcg/sec 

-.951 

-.451 

. 1 39j6 

.977 

.20 

-.251 

9^0 ■" Aeg/sec 

.1972 

.1972 

.0635 

.1599 

-.1126 

-.1510 

9 ~ deg 

-i.9io 

-1.910 

.291 

1.898 

-.688 

-.371 

V 

-.1799 

-.1799 

-.0566 

-.804 

-•12011 

-.1521 

V ~ deg/sec^ 

-.956 

-.956 

-.902 

-.19A2 

.30 9 

-.322' 

tj,o deg/sec® , 

-.1640 

-.1.690 

.295 -.oao'^ 

.olaai 

.1130 

t *” deg/sec 

-1.789 

-l.tai 

”.870 

.372 

-1 .130 

-.839 

- deg/sec 

.1909 

.1909 

-.1858 

.0910 

-.1072 

-.1333 

V ~ do g 

-12.88 

-12.88 

-7.09 

3» S9 

-10.16 

-7.96 


-.262 . 

.1509 

.710 -.0935 

-.0811 

-.251 
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lEABIiS IV-lt (Continued) 

RM3 Pesponoe to Atmospheric Itobiaoncd (l'^ Pi-obnbllity of Exceedance) 


Configuration 

DHC6-fll 

DHG6-A3 

0HC6-T 

evaao-A 

CV880-P 

CV860 

-C 


m/acc^ 

.331 

. 1838 

.373 

. 348 

,1697 

• 216 

^Pvfo ~ 

. 17S7 

. 1318 

.339 

.350 

,1374 

.1943 


~ m/sec 

.306 

,1853 

.330 

.433 

.1396 

.1534 

^Pwo - “Z®®® 

.1303 

.0933 

.1493 

.314 

.0980 : 

.1309 

^Pwe 

-m 

.1556 

.1381 

.1636 

,345 

• 0 3 6 ; 

.0976 


~ deg/sec^ 

5.85 

4,86 

6.40 

4.36 

3.39 

5.33 

^wo 

— ^og/sec® 

5.00 

4.83 

6.30 

4.08 

3.19 

4.94 


~ deg/seo 

1.876 

1.S38 

3,37 

3.55 

3.0 

3.05 

<{. 

^wo 

•“ deg/sec 

1 .794 

1 .453 

3 .35 

3.30 

1.839 

3.85 


~ dog 

1.063 

.904 

1.490 

a. 05 

1.360 , 

1 .931 

'^wo 

~ deg 

.043 

.683 

1 .30 

1.580 

1.30 4 

1.763 

f 

~ deg/sec 

3.47 

1.643 

3.57, 

1.183 

.839 

.733 


’^vo 

~ deg/sec® 

3.36 

1 .5(1.8 

3.36 

>*^56 

.743 

.663 


y 

~ deg/sec 

1.741 

1.1 

57 

1.80 

1.105 

.60 

.483 


^WO 

~ deg/sec 

1.370 

.840 

1 . 43S 

.759 

.506 

.417 


t 

deg 

3.93 

3.65 

2 • 

I.S74 

.573 

.433 


A 

~ deg 

.1038 

.373 

. 348 ■ 

.l»97 

• 2 1 6 

.399 


ITote; B^S and ijf fu'e for only 










b. 

Peak Values Resulting ft:om a 10 

Second Eaaip in Korisontal l^ind 



Configuration 

DHG6-AI 

0HC6 

-A3 

UHG6-T 

CV88Q 

-A 

GV880-P 

CV 880 - 

c 


~ m/sec® 

.0731' 

.0731 

.0813 

.1380 

.0467 ‘ 

.0436 

^Pwo 

“* m/sec® 

-.0333 

-.0333 

.0356 

.0376 

.0309 

.0331 

^P 

in/sac 

.531 

.531 

.514 

.870 

.343 

.1778 

^Pwo 

m/sec 

.0379 

,0379 

-.0345 

-.0464 

.01704 

-.01743 

^Pwo 

"* m 

.0579 

*0579 

.0663 

.1304 

.0381 

.031 

4 


~ deg/sec® 

-.389 

-.389 

-.398 

.377 

-.408 

. 

6 

^vo 

~ deg/sec® 

-.430 

>.430 

-.396 , 

-.365 

.375 

.473 


i’ 

~ deg/sec 

.31T 

.317 

.37.4-; 1 

-.340 

-.393 

.431 


<?> 

^wo 

~ des/seo 


.18 

,13 '■ 

...343.'., 

-.31 

3' 

,, ■■-*d37 : : ■ ■■ 

-.308 ■.„' 

. 

“'deg 

" -.1379 ^ 

-.1379. ■ 

■-.338 

.569 

.383 

-^379. 

^vo 

deg 

-.0861 

-.0861 

.1606 

.551 


.1658 

j 

ijr* 

~ deg/sec® 

-.766 

-.766 

.676 

.369 


-.1536 

.1309 

Vo 

•- deg/sec® 

-.434 \ ' 

-.434 

-.383 

-.1431 

-.1104 

-.o-Tajj 

■i 

- deg/sec 

-.896 

-.896 


-.494 

-.333 

-.1777 

• 

'i' 

^wo 

~ deg/sec 

.333 

.33.3 

.337 

"•dlSbl 

.0941 

.0635 


~ dog 

-7,63 

-7.6 

.3 

-6.73 

-3. 83 

-1.581 

-1.178 

♦ 

^wo 

~ deg 

.0731 

.0813 

. 1380 

.0467 

.0436 

-.0673 
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OABIE IV-4 (Continued) 





WE Kesponse to Atmospheric TurUaonce (V]( Probability of Exceedance) 


Configuration 

B7/,7-ai 

87*7-A9 

B7*7-T 

a;<*7-p 

B7*7-C 

Vp ”■ m/sec^ 

.926 

.1539 

.1730 

. 1930 

. 153* 

^Pwo ~ Vseo® 

.1710 

.1035 

. 13*5 

.10*5 

.1333 

Vp ■“ m/sec 

• 36 0 

.357 

.930 

.1060 

.1161 

^P\ro ~ 

.0975 

.0653 

.0736 

.0686 

.0966 

VlVa "• “ 

.U90 

.1137 

.1098 

• 066<* 

.0763 

9 deg/sec^ 

1.678 

1.088 

1 .552 

1.37a 

1.581 

0 *- ‘des/sec^ 

1 .569 

1.017 

1 .**6 

1.95* 

1 .,**9 

«p ~ deg/sec 

1.015 

.669 

.958 

.908 

1.039 

~ deg/aec 

,005 

.516 

.759 

.770 

.915 

tp ~ deg 

1.053 

.733 

.988 

. 739 

.780 

0 ^ deg 

^wo 

.618 

.*0 

.506 

.591 

.658 

•• 2 

ij? ~ deg/sec 

.*70 

.30* 

.*7* 

.691 

• 60 

~ deg/sec® 

.395 

.903 

.395 

.519' 

.533 

^ deg/ sec 

.607 

,*35 

.607 

.535 

.**1 

'*'wo lies/sec 

.98* 

.1706 

.987 

.*19 

• 365 

i|r ~ deg 

1.260 

1.915 

1 . 175 

.565 

.*18 

IVo 

. 1532 

.1730 

.1930 

.f53* 

.986 


b^ Peak Values ResultiiJig from n 10 Second Ramp in Horiaontal Wind 


Configuration 


87*7-Al . 

B7*7-A9 

Pp ~ «i/®oo^ 


.1997 

.1997 

^Pwo " “/sec® 


-!.01351 

-.01351 

Xp ~ in/sec 


1.062 

1 .069 

ypvro ~ 


-.0968 

-.0968 

ypwo“*“ 


.197* 

.197* 

~ deg/sec® 


.1065 

.1865 ! 

^wo ~ deg/sec® 


.1508 

.1508 ‘ 

^ ~ deg/sec 


.298 

.993 

‘^wo ~ dcs/seo 


-.1077 

-.10717 

qj ~ dog 


.*68 

.*88 

9 ^ -deg 


-.1020 

-. 1090 

^ deg/sec® 


-.1*96 

-. l*9'6 

\o ' ~ deg/sec® 


.0563 ' 

■ .0553 

i|i ~ deg/sec 


-.*33 

-.*3j3 

• * 

'*wo ~ dog/sce 


-.0557 

-,0657 

t ~ dog 


-3.51 

-3. SI 

- deg , 


.1997 . 

.0837 
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B7*7-r 

37*7-P 

B7*7-C 

.0837 

.0*59 

.0 353 

-.01087 

-.01*99 

-.017*9 

.628 

.290 

.139* 

.01881 

; - .01373 

.01*96 

.o8o:b 

.0*06 

.0955 

. 15*7 

I-.1576 

.1769 

. 1 99* 

.1*05 

. 1685 

.189* 

-. 1*59 

-.1**7 

-.0950 

-.1067 

.1265 

.390! i 

1 

.1850 

• 1507 

-.0993 

-.1001 

-.1009 

-.1350 

! 

-.118* 

— • 1 133 

,0509 

.0619 

' .0703 

-.*07 

-.939 

1 706 

- . 0 558 

-.0729 

.06*3 

-3. -90 

-l.**l 

-1.153 

.0*59 

.0363 

-.0669 






®IBU3 (Coufciraied) 

Conri^u-ation Px-obablUt/of Exceedance) 

~- in/sec^ 

^Pwo '“.‘n/sec® 


XB70A-AI 
.065 
.752 


XH70A-A2 
.555 
. A65 


XB70A-C1 
.1518 
.1118 


XB70A-C2 
.0710 
.0651 


Vp ~ ta/sec 

.673 

.513 

.1720 

.0395 

^Pwo ~ “/sec 

.51 1 

.321 

.0892 

.0302 

^Pwo ® 

.AAO 

.310 

.1041 

.0290 

9 ~ dog/sec^ 

6.10 

3,86 

2.28 

.509 

i>vo ~ ^es/sec^ 

5.77 

3.66 

2.18 

i * 4 6 2 

9 ~ deg/sec 

3.A9 

2.18 

1.192 

' .3M 

~ deg/sec 

3.1A 

1.942 

1.043 

• 24 4 

9 ■“ deg 

2.65 

1.808 

.985 

.296 

%o '~^^S 

2.09 

1.304 

.686 

.218 

t *“ deg/sec*' 

1 .522 

.931 

.222 


.268 

^wo '■deg/sec^ 

1.308 

.040 

.20 


.208 

t ~- deg/sec 

1.052 

.600 

.1816 

.246 

~ deg/sec 

.091 

.540 

. 10 80 

.1786 

t ~ deg 

.96'9 

.843 

.306 


.243 

^wo '"deg , 

.555 

.1510 

.0710 

. lias 

Note: EM3 and ijf ore for v only 

s 

b, Peak Values Hosulting from a 

10 Second Hamp in Horizonta 

Configuration 

XR70A-A1 

XB70A-A2 

X07OA-C1 

X370A-C2 

' m/sec^ 

.1736 

.1736 

. 0545 

.01019 

^Pwo m/sec^ 

.0721 

.0721 

-.01977 

.00629 

Tp ■“ m/sec 

1.135 

1.135 

.245 


. 0658 

^PiTO “/sec 

-.07A2 

-.0742 

.0251 


-.00539 

^Pwo 

.1AA2 . 

.1442 

.0540 


.00920 

9 ~ deg/sec^ 

.A89 

.489 

-.238 


-.0658 

9^ ~ deg/sec^ 

,45 A 

.454 

.237 


1 i 

#04^97 i 

$ — deg/sec 

-.A33 

-.433 

.215 


-. 0698 

9wo ~ deg/sec 

.327 

• 327 

-.1679 


.0460 

9 *■ deg 

.756 

.756 

^ .405 


f 0653 

I’wo ■“ deg 
V ~_deey'sec^ 

.250 1 

.250 

-.1344 


-.0473 

. 1069 1 ^ 

. 1869 

-*Q5iS 


.0558 

i'^Q ■ ■“ deg/sec® 

-.1343 

-.1343 

\ . 

-.0205 


.0410 

t "■ deg/sec 

-.286 

-.286 

-.1562 


-.0724 

'*Vo ■" deg/sec 

-.1022 -.1022 

.01938 


-.0394 

t ~ deg 

-2.29 

-2.29 

-1.140 


-.450 

%o '■ deg 

. 1 736 ■ 

.0645 

.01019 


.,0465 
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a. R^E; 
CoixClguration 

y_ ~ w/sec^ 


table IV-4 ( C 6 noluded) 

Pe^pcnsc to Atinoapheric l-urbiaenco ( 15 S Probability of EKceedimce) 
CH53A-A1 CH53A-Aa CH53A-d CH3JA-C H19-H 

.1987 .1496 .1598 .433 .?9^ 

.1302 


.1496 
. 0980 


CH33A-C 

.433 

.376 


H19-H 

.293 

.1778 


H19-C 

.406 

.365 


yp ~ m/sec 

.293 

.262 

.529 

.392 

1.018 

.352 

^'Pwo "■ "'/sec 

.1157 

. 0646 

.0696 

■ .258 

.1505 

.218 

^Pwo *" “ 

.1520 

.1143 

.1443 

.222 

.2‘34 

.199 

q> — deg/sec^ 

3.17 

2.51 

1.774 

8.22 

4.33 

12.08 

9^0 ~-deg/sec^ 

3.05 

2.43 

1.710 

7.95 

4.20 

11.92 

cp ~ deg/sec 

1.533 

1.156 

.878 

4.01 

2.03 

4.53 

cp^o ~ deg/sec 

1.354 

1.033 

.739 

3.76 

1.807 

4.36 

tp ~ deg 

1.257 

.944 

1 .078 

2.48 

1.827 

2.41 

'Pwo 

.883 

.651 

.494 

2.20 

1.137 

2.16 

iir ~ deg/sec^ 

1.363 

.783 

. 54.9 

2.29 

1.489 

3.92 

t^o ~ "iee/sec^ 

1.028 

.585 

.214 , 

2.14' 

1.213 

3.74 

lif ~ deg/ sec 

1 .511 

.909 

1 .665 

1 .409 

1.857 

2.21 

'i'^ro ~ deg/sec 

.871 

.499 

.251 

1.211 

.842 

1 .886 

,(r ~ deg 

3.33 

2.98 

10.99 

1.410 

7.33 

2.90 

Vo 

.1496 

.1593 

. .433 

.2 93 

. 405 

1.216 

Wote: and \j/ are for only 

b . Peak Values Resulting from -a 

10 Second Ramp in Horizontal Wind 


Configuration 

CH53A-A 1 

CH53A-A2 

CHS3A-H 

CH53A-C 

H19-H 

H19-C 

*” Vsec^ 

• • 0 

.0964 

.0964 

.1569 

.1289 

.342 

.1366 

^Pwo " Vsec 

-.0206 

-.0206 

.00589 

.0432 

j -.0937 

-.0665 

Vp ~ m/sec 

.759 

.759 

1.472 

.839 

1 

2.73 

.801 

ypwo *“ 

-.0340 

-.0340 

-.0291 

-.0468 

-.1306 

.0583 

^Pwo ® 

.0905 

.0905 

. 1577 

.1007 

.30b 

.0928 

•• 2 

^ ■“ deg/sec 

.272 

.272 

.304 

.822 

-1.429 

-1 .126 

'P^fO “■ deg/sec 

-.282 

-.282 

-.238 

-.576 

—1.204 

-1.10 

9 — deg/sec 

-.232 

-.282 

-.433 

-.518 

1 .364 

. 776 

Vo '■ ^®e/sec 

.206 

.206 

.1534 

.331 

.791 

-.661 

9 ~ deg 

.513 

.513 

1.142, 

.627 

2.19 

i 

.7313 

Vo 

.1708 

.1708 

.1705 

.244 

-.624 

-.387 

t ~ deg/sec 

.609 

.609 

.929 

.421 

1.675 

-1 .069 

Vo dee/s ec^ 

,360 

.•360 

-.323 

-.234 

1 . o86 

.732 

|f ~ deg/sec 

-1.106 

-1.106 

-4.03 

-.454 

-3.04 

-1.00 

'wo ~ deg/sec 

.309 

.309 

.411 

-.1318 

-1.001 

-.366 

t deg 

-8.66 

-8.66 

-31.0 

-3.32 

-18.92 

-7.26 

Vo ■“ 

.0964 

.1569 

. 1289 

.342 

. 1 3b6 

-.430 
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